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Making  Gravel  Concrete  Fire-Resistant 

For  year.s  there  was  long  argument  as  to  the  relative 
strength  of  gravel  and  broken  stone  concrete.  Many 
figures  were  advanced  on  both  sides,  but  in  time  it  be¬ 
came  well  established  that  no  superior  strength  could 
be  claimed  for  either  aggregate.  As  much  cannot  be 
.-iaid  for  the  fire-resisting  qualities  of  concrete  made 
from  the  two  materials.  The  tests  of  the  Bureau  of 
Standards,  reported  by  Mr.  Hull  at  the  American  Con¬ 
crete  Institute  meeting  and  abstracted  on  other  page.-i 
of  this  issue,  are  confirmed  by  several  conflagration 
e.xperiences  on  both  sides  of  the  Atlantic.  Gravel,  par¬ 
ticularly  siliceous  gravel,  tends  to  pop  under  extreme 
heat,  and  concrete  made  of  it  may  be  expected  to  dis¬ 
integrate  at  conflagration  temperatures.  There  are 
places,  however,  where  gravel  is  about  the  only  aggre¬ 
gate  possible.  For  such  localities  the  Bureau  of  Stand¬ 
ards  has  been  making  studies  of  plaster  coatings;  in 
other  words,  gravel-concrete  columns  are  being  fire¬ 
proofed.  So  far  the  results  have  not  been  conclusive, 
but  indications  are  that  the  necessary  additional  pro¬ 
tection  can  be  achieved  by  slight  increase  in  cost.  Fa¬ 
vorable  results  may  be  had  in  the  use  of  some  kind  of  a 
plaster  or  mortar  form  in  which  the  column  can  be 
poured  and  which  remains  in  place  as  the  fire  protection 
for  the  column  itself.  The  economic  results  of  such  a 
detail,  as  well  as  the  fire-resisting  qualities  of  the 
column  so  protected,  will  be  looked  for  in  the  reports  of 
next  year’s  testa. 

Wanted — Better  Distribution  of  Food  Products 

Better  distribution  of  farm  and  other  produce  is 
believed  by  many  to  offer  the  only  .solution  of  the 
problem  of  the  high  cost  of  living.  It  has  been  suggested 
that  the  use  of  the  motor  truck,  with  one  terminal  at  the 
farm  and  a  cooperative  merchandising  medium  in  the 
city,  would  not  only  give  the  farmer  more  for  his  prod¬ 
ucts,  but  also  make  a  large  reduction  in  the  cost  of 
that  produce  to  the  consumer  through  the  elimination 
of  middlemen’s  profits.  While  well  established  city 
market  terminals,  where  the  farmer  may  rent  space 
for  selling  purposes,  may  not  entirely  meet  the  require¬ 
ments  of  a  proper  merchandising  medium  directly  from 
producer  to  consumer,  they  would  help  toward  solving 
the  problem.  Now  that  the  motor  truck  has  proved 
its  utility  for  such  work,  why  not  establish  motor  ter¬ 
minals  in  many  sections  of  the  large  cities,  as  sugges¬ 
ted  on  p.  38  of  our  issue  of  July  3,  1919.  This  would 
eliminate  .some  of  the  freight-terminal  charges,  .and 
cartage  from  terminals  to  salesrooms  and  thence  to  con¬ 
sumers.  There  can  be  no  doubt  that  several  well 
equipped  terminals  with  sales  sections,  cold  storage 
facilities,  etc.,  would  materially  lessen  the  cost  of  food¬ 
stuffs  in  our  metropolitan  centers.  The  cost  of  handling 
has  been  demonstrated  in  many  instances  to  be  twice  or 
three  times  the  total  price  received  by  the  farmer. 


Typhoid  and  Suicide  Deaths 

By  coincidence  the  death  rates  from  typhoid 
fever  and  from  suicide  in  the  regi.stration  area  of 
the  United  States  were  each  13.4  per  100,000  in  1917. 
Low  as  is  this  figure  compared  with  the  earlier  typhoid 
rates,  it  is  still  so  much  higher  than  it  would  be  if  well 
knowTi  personal  and  public  measures  were  generally 
adopted,  that  the  rate  may  be  said  to  partake  of  both 
suicide  and  murder — the  latter  through  contributory 
community  negligence.  This  view  is  strengthened  when 
it  is  remembered  that  many  cities  and  towns  easily 
maintain  a  typhoid  rate  that  is  far  below  this  aver¬ 
age  and  is  constantly  falling,  so  the  average  means  a 
much  higher  rate  for  many  places.  Every  city  that 
has  not  attained  a  typhoid  rate  of  5  per  100,000  should 
aim  to  reduce  its  rate  to  that  figure,  and  those  which 
have  reached  that  goal  should  place  the  mark  at  3  or 
2  or  1,  according  to  their  .standing. 

More  Authority  for  Engineers 

A  SORE  spot  in  the  relations  of  engineers  to  the  pun- 
lic  is  touched  upon  in  the  letters  by  F,  A.  Churchill 
and  “A  Practical  Engineer”  published  in  our  issue  of 
July  3,  1919,  pp.  37  and  38.  The  practice  of  del¬ 
egating  engineering  authority  to  persons  without 
engineering  knowledge  is  too  common  in  public  work 
in  this  country.  As  regards  paving  work,  it  is  a 
matter  of  common  knowledge  among  material  men  and 
others  who  deal  constantly  with  public  works  officials 
that  often  the  engineer  stands  in  the  anteroom  while  in¬ 
side  a  board  consisting  of  grocers,  blacksmiths  and 
shoemakers  confers,  hears  various  arguments  and  se¬ 
lects  the  type  of  pavement,  without  recourse  to  engineer¬ 
ing  advice.  In  a  great  many  cases,  this  is  carried  still 
further,  particularly  in  municipal  work,  and  the  council, 
willing  to  dodge  responsibility  for  a  selection,  allows 
the  decisions  to  be  made  by  local  preferences  through 
petitions  of  the  abutting  property  owners  or  otherwise. 
Moreover,  this  practice  is  often  fixed  by  state  and 
municipal  laws.  While  elected  city  officials  are  seldom 
qualified  to  make  such  selection,  the  general  public  is 
much  less  qualified,  and  the  futility  of  such  petition¬ 
ing  has  often  been  demonstrated.  It  is  not  uncommon 
for  one  material  interest  to  father  a  petition  to  property 
owners  abutting  on  a  street  and  get  as  much  as  90%  of 
the  frontage,  and  then,  during  the  succeeding  week, 
another  material  interest  steps  in  and  obtains  signa¬ 
tures  for  its  material  from  75  to  80%  of  the  same 
frontage.  This  only  demonstrates  the  fact  that  a  lo¬ 
quacious  material  man  can  twist  the  property  owner 
around  his  fingers.  Under  such  conditions,  it  is  mani¬ 
fest  that  the  abutting  property  owner  does  not  know 
what  he  wants.  Common  sense  would  indicate  that 
one  who  does  know — the  qualified  engineer — should 
be  clothed  with  final  authority  on  all  engineering 
problems. 
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Overhead  Exceeds  Cost  Plus  10  Per  Cent 

HY  contractors  are  averse  to  doing  extra  work 
under  a  contract  which  limits  their  compensa¬ 
tion  for  this  work  to  the  net  cost  of  labor  and  materials 
plus  is  indicated  by  the  overhead  cost  figures  given 
by  A,  P.  Roscoe  on  p.  89  of  this  issue  and  p.  1164, 
June  12,  1919. 

These  costs,  as  cited,  all  relate  to  elevated-railway 
con.struction  in  New  York  City  and  were  doubtless 
increased  somewhat  by  delays  due  to  war  conditions  and 
to  other  causes.  They,  however,  indicate  clearly  enough 
that  the  contractor  who  does  extra  work  for  10  or  even 
15*^  more  than  the  net  cost  of  labor  and  materials  is 
fortunate  if  he  must  not  dip  into  his  pocket  to  meet 
some  portion  of  its  cost  to  him.  This  should  not  be. 

Ignorance  of  the  magnitude  of  overhead  expenses  and 
uncertainty  in  the  practice  of  recording  them  are  the 
reasons  for  the  low  percentages  over  the  direct  cost 
which  most  specifications  allow  the  contractor  for  extra 
work.  Unfortunately,  contractors  themselves  are  often 
not  as  certain  about  their  overhead  costs  as  they  well 
might  be.  More  often  they  take  every  means  possible  to 
conceal  these  costs.  Yet  it  is  plain  that  if  the  engi¬ 
neer  is  to  be  convinced  that  he  is  underestimating  over¬ 
head.  the  contractor  must  be  certain  of  his  figures  and 
must  write  them  down  plainly  for  the  engineer  to  read, 
as  has  been  done  in  the  articles  to  which  reference 
has  been  made. 


Voting  Membership  Qualification  in  Local 
Engineering  Societies 

N  THE  statement  of  Dr.  Charles  Warren  Hunt  (found 

in  part  elsewhere  in  this  issue)  which  is  being  sent 
out  by  the  American  Society  of  Civil  Engineers  with 
the  report  of  the  development  committee,  there  is  ex¬ 
pressed  an  idea  that  should  have  very  careful  considera¬ 
tion.  He  proposes  that  the  I'otuig  membership  of  local 
and  sectional  societies  be  limited  to  those  who  hold 
membership  in  any  grade  in  any  national  society  of 
engineers. 

The  fundamental  character  of  the  suggestion  lies  in 
the  fact  that  it  is  a  method  for  securing  the  adoption 
by  all  engineering  societies  of  the  standards  adopted 
by  the  nationals. 

There  can  be  no  doubt  regarding  the  desirability  of 
the  general  adoption  of  the  very’  highest  standards  by 
all  engineering  .societies.  Moreover,  standards  of  mem¬ 
bership  are  attained  not  by  the  writing  of  constitutions 
and  by-laws,  but  by  their  administration,  by  the  strict¬ 
ness  with  w’hich  the  electing  boards  interpret  the  mean¬ 
ing  of  the  written  word.  The  loose  interpretation  and 
the  variation  of  interpretation  to  be  expected  in  differ¬ 
ent  communities  would  be  avoided  by  the  method  pro¬ 
posed  by  Dr.  Hunt. 

At  the  same  time  his  plan  might  bring  measurably 
nearer  the  making  of  a  definition  of  what  constitutes 
an  engineer.  If  all  locals  demanded  for  voting  priv¬ 
ileges  that  a  man  be  a  member  of  a  national  society 
it  would  be  obvious  that  there  would  be  general  accept¬ 
ance  in  the  profession  of  the  statement  than  an  engineer 
is  one  who  is  a  member  of  a  national  engineering  so¬ 
ciety  or  who  has  the  qualifications  for  membership. 

As  put  by  Dr.  Hunt,  the  suggestion  obviously  in¬ 
volves  a  compromise — and  one  that  may  be  necessary 
in  order  that  the  idea  may  get  wide  acceptance  or  even 


discussion.  We  do  not  concede  that  juniors  and  ussoci 
ates  in  the  national  societie.s  are  engineers,  nor  is  j- 
likely  that  we  could  permanently  stand  back  of  a  pro¬ 
posal  that  w’ould  endow  juniors  and  as.sociates  with  such 
standing.  Standards,  however,  are  progressive.  For 
the  time  being  it  might  be  desirable  to  let  all  be  voting 
members  of  the  locals  who  held  national  membership  in 
any  grade,  but  were  the  idea  accepted  it  would  .seem 
inevitable  that  there  be  a  later  step  by  which  voting 
membership  in  the  nationals  would  be  necessary  for 
voting  membership  in  the  locals. 

It  is  obvious  that  there  would  be  another  advantagt 
in  the  plan — the  closer  tying  together  of  the  whole  pro¬ 
fession. 

Of  course  the  suggestion  will  meet  with  opposition. 
It  runs  exactly  counter,  for  example,  to  the  proposal 
that  one  of  the  requisites  for  membership  in  a  national 
society  be  membership  in  a  local.  Nevertheless,  both 
suggestions  are  made  with  the  same  end  in  view — the 
strengthening  of  the  local.  The  one,  however,  lays  great 
stress  on  the  quality  feature — a  thought,  now  that  war 
is  over,  which  is  again  getting  greater  attention. 


The  Motor  Truck  and  the  Railway 

Every  engineer  interested  in  transportation  ques¬ 
tions — and  what  engineer  is  not? — will  be  repaid 
by  a  study  of  the  special  report  in  this  issue  on  the 
relations  of  the  railw’ay  and  the  highway  as  means  for 
economic  transportation.  As  the  report  shows,  this 
question  is  not  one  capable  of  a  single  answer.  The 
problem  should  be  studied  and  solved  by  engineers  for 
each  individual  locality.  The  report  presents  a  solu¬ 
tion  for  a  typical  case  and  gives  the  information  and 
general  principles  which  should  enable  a  competent 
engineer  to  determine  which  transportation  system  will 
be  most  economical  for  a  specific  location. 

In  considering  the  rival  claims  of  the  railway  and 
the  highway  as  means  of  solving  the  transportation 
problem  it  is  always  well  to  recall  that  terse  and  signifi¬ 
cant  definition  of  an  engineer  given  by  E.  H.  McHenr>’ 
many  years  ago:  “An  engineer  is  a  man  who  make.s 
a  dollar  earn  the  most  interest.”  That  definition  orig¬ 
inated  in  railway  location,  where  it  was  customary,  in 
work  under  Mr.  McHenry’s  direction,  to  compute  the 
saving  in  operating  expenses  that  would  result  from  a 
given  reduction  in  the  grades  of  a  railway  line.  The 
same  principle  should  be  applied  in  studying  the  ques¬ 
tion,  w’hat  sort  of  a  transportation  line  in  a  given  loca¬ 
tion  will  render  the  service  desired  at  the  lowest  cost. 
If  engineers  competent  to  make  such  studies  are  given 
the  necessary  authority,  they  can  effect  an  enormous 
saving  in  expenditures  for  the  further  development  of 
transportation. 

There  is  now  more  reason  than  ever  before  why,  in 
the  public  interest,  the  rule  that  transportation  develop¬ 
ment  should  be  undertaken  only  on  the  basis  of  careful 
engineering  studies  should  be  established.  The  cost 
of  a  large  part  of  this  transportation  development 
seems  likely  to  be  met  hereafter  from  the  public  treas¬ 
ury.  Where  such  work  is  done  by  private  enterprise 
somebody  must  show  that  the  work  will  pay  before 
capital  can  be  secured;  and  in  order  that  a  work  shall 
pay,  it  must  be  of  public  benefit  somewhere  in  propor¬ 
tion  to  its  cost  But  when  work  is  to  be  paid  for  by 
public  funds  this  safeguard  is  taken  away.  In  ver>’ 
few  cases  is  any  computation  undertaken  to  determine 
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whether  the  work  will  be  worth  while.  The  engineer 
IS  not  called  in  until  after  a  decision  to  build  has  been 
made.  His  ability  to  render  the  largest  public  service, 
liv  finding  how  the  public’s  dollar  may  earn  the  most 
interest,  is  rarely  utilized.  There  is  a  large  field  for 
iducational  work  here  in  order  that  the  potent  force 
of  public  opinion  may  demand  and  secure  the  best  engi¬ 
neering  services  available  to  guide  all  expenditures  of 
public  funds  for  transportation  service. 

The  investigation  noted  in  the  opening  paragraph 
demonstrates  that  the  extension  of  our  railway  network 
IS  greatly  needed,  notwithstanding  the  coming  of  the 
motor  truck.  Although  the  field  of  the  motor  truck 
is  enormous,  its  chief  function  is  to  supplement  the 
railway  service  rather  than  directly  compete  with  it 
(see  Engineering  Neu's-Record,  Jan.  16,  1919,  p.  120). 
The  development  of  both  railway  and  truck  service, 
moreover,  needs  to  be  studied  from  new  angles.  For 
instance,  the  value  of  the  service  rendered  by  the 
branch  railways  carrying  light  traffic  has  never  been 
fully  appreciated.  It  might  well  be  given  careful  study. 

Other  points  suggested  by  our  survey  of  the  rival 
claims  of  the  motor  truck  and  the  railway  might  be 
di.scussed  here  but  so  many  of  them  are  considered 
at  length  in  the  article  already  mentioned  that  in  con¬ 
clusion  only  one  further  remark  will  be  made.  It  is 
that  the  motor  truck  service  needs  a  better  business 
organization,  more  complete  knowledge  of  costs,  and 
public  regulation  sufficient  at  least  to  prevent  ruinous 
competition  and  the  rapid  destruction  of  roads  provided 
at  public  expense. 

Bridge  Specifications  and  Stress  Reversal 

STUDY  of  the  best  current  bridge-design  specifica- 
ions,  such  as  those  summarized  in  a  comparative 
table  in  our  issue  of  July  3,  p.  33,  reveals  a  distinct  ele¬ 
ment  of  doctrine  founded  on  the  convictions  of  former 
days  rather  than  on  what  is  today  regarded  as  estab¬ 
lished  fact.  This  is  prominently  exemplified  by  the 
clauses  governing  the  dimensions  of  members  subjected 
to  stress  reversal.  The  rules  require  that  such  members 
be  made  much  heavier  than  would  suffice  for  any  stress 
they  will  be  called  upon  to  carry;  curious  as  it  may 
seem,  they  must  be  proportioned  to  bear  safely  not  only 
the  full  stress  which  comes  upon  them  at  any  particular 
moment,  but  in  addition  a  large  part  of  the  stress  which 
existed  several  seconds  (or  minutes)  previously.  In 
effect,  it  would  seem,  the  rules  make  an  allowance  for 
time-lag  of  stress. 

It  is  probable  that  these  reversal  clauses  originated, 
years  ago,  in  a  desire  to  secure  protection  against 
“crystallization”  of  metal,  or  fatigue  effect — that  is. 
against  the  supposed  greater  susceptibility  of  the  ma¬ 
terial  to  failure  under  repeated  or  alternated  -.tresses. 
The  crystallization  hypothesis  has  been  so  thoroughly 
discredited  that  it  may  be  said  to  have  been  out  of 
existence  for  a  score  of  years  at  least.  Fatigue  ideas 
have  recently  been  revived,  it  is  true,  but  in  the  guise  of 
a  laboratory  fiction,  and  their  application,  if  any,  is  to 
machinery  whose  parts  are  expected  to  outlast  many 
hundreds  of  millions  of  stress  repetitions,  and  not  at  all 
to  bridges.  Yet  the  stress- reversal  clauses  have  held 
their  place  in  bridge  specifications  throughout  the 
changes  of  scientific  thought;  specifications  of  fifteen 
years  ago  contain  them,  as  do  those  of  today. 

The  mechanical  and  structural  mind  probably  has  an 


inherent  tendency  to  believe  in  a  lag  of  stres.s-strain 
actions.  Every  practical  experience  teaches  something 
of  slow  recovery  from  deformation,  suggesting  the  ex¬ 
istence  of  a  slight  amount  of  viscosity,  or  perhaps  pla.s- 
ticity,  in  our  constructional  materials.  And  it  is  natural 
to  believe  that  such  delay  in  recovery  from  strain  calls 
for  some  allowance  in  the  way  of  more  ample  propor¬ 
tioning.  It  is  far  from  certain,  however,  that  such 
ideas  have  application  to  the  low  stresses  and  gradual 
reversals  that  are  found  in  bridge  members. 

Unfortunately,  another  circumstance  affects  the  life 
of  the  bridge  members  which  are  subject  to  stress  re¬ 
versal,  and  for  this  reason  it  is  difficult  to  estimate  how- 
much  influence  the  lag  idea  exerts.  The  members  in 
question,  it  happens,  are  precisely  the  ones  on  which  in¬ 
crease  of  live  load  has  most  serious  influence.  Because 
of  the  continuous  increase  of  train  weights  in  the  course 
of  railway  development,  the  whole  history  of  bridge 
construction  constitutes  a  record  of  bridges  made  obso¬ 
lete  by  growth  of  traffic  loading.  When  the  moving 
loads  become  heavier,  the  web  members  are  affected  in 
a  degree  out  of  all  proportion  to  the  load  increase,  since 
one  of  the  stresses  which  they  must  withstand  is  the 
difference  betw’een  a  dead-load  and  a  live-load  effect. 
Therefore  it  has  been  true  that  any  rule  of  design  which 
made  reversed-stress  members  heavier  than  simple 
principles  of  proportioning  would  require  operated  to 
lengthen  the  probable  life  of  the  bridge.  This  well 
understood  fact  doubtless  was  an  influence,  and  may 
have  been  the  chief  influence,  in  the  perpetuation  of  the 
reversed-stress  clauses. 

Independent  provision  for  increase  of  live  load  is 
made  in  some  of  the  best  specifications,  and  the  wis¬ 
dom  of  such  provision  is  obvious  enough  to  require  no 
comment.  Once  this  point  is  taken  care  of  adequately, 
the  matter  of  stress-reversal  stands  on  its  o-wn  merits, 
and  the  retention  of  reversal  clauses  alongside  those 
providing  for  live-load  increase  is  therefore  significant. 
Since  no  test  evidence  showing  deterioration  of  bridge 
members  under  repetition  or  alternation  of  stress  has 
been  brought  forward,  it  must  be  concluded  that  these 
clauses  have  survived  because  of  a  decided  belief  on  the 
part  of  bridge  engineers  in  the  harmful  nature  of  stre.ss 

r  hysteresis,  or  fatigue,  which  ever  name  is  pre- 

icifications  are  not  so  phrased  that  the  reasons 
u  .rlying  their  several  provisions  are  directly  evident. 
This  makes  more  difficult  the  problem  of  reaching  the 
desired  clearness  and  definiteness  in  the  matter  under 
discussion,  since  it  involves  separate  action  on  such  mat¬ 
ters  of  importance  as  impact,  the  possibility  of  future 
live-load  increase,  and  the  deterioration  of  material 
under  repetition  of  stress.  Years  ago  these  widely  dif¬ 
ferent  matters  were  lumped  into  a  single  allowance. 
Great  progress  has  already  been  made  in  providing 
separately  for  impact  and  for  live-load  increase;  it  re¬ 
mains  to  complete  the  work  by  independent  and  ade¬ 
quately  reasoned  consideration  of  “fatigue.” 

In  the  present  state  of  structural  knowledge,  it  is 
hardly  open  to  doubt  that  separate  effects  bearing  on 
strength  and  safety  should  be  separately  and  explicitly 
provided  for.  Where  one  purpose  is  masked  by  another, 
or  where  overlapping  effects  (to  coin  a  term)  are  dealt 
with  in  blanket  fashion,  the  resulting  lack  of  clearness 
may  reduce  the  efficiency  of  design,  and  may  even  re¬ 
duce  safety. 
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^TlUE  (ireateKt  opportunity  for 
y  raining  the  efficiency  of  the 
country’s  transportation  lines 
lies  at  the  terminals. 

Hauling  goods  to  and  from 
railway  stations  and  on  light- 
traffic  railways  now  costs  ten  to 
a  hundred  times  as  much  per 
ton-mile  as  movement  over 
trunk-line  railways. 

The  motor  truck  finds  its 
greatest  advantage  at  the  city 
ends  of  the  railway  nettcork,  be¬ 
cause  it  can  carry  g<wds  from 
origin  to  destination,  eliminating 
rehandling  and  heavy  railu'ay 
terminal  costs. 

At  the  country  ends  of  the 
railway  netwitrk,  there  are  loca¬ 


tions  where  competition  between 
the  railway  and  the  motor  truck 
becomes  possible,  and  the  cost  of 
each  is  here  investigated,  includ¬ 
ing  in  each  case  the  cost  of  the 
rtmdway  used. 

For  hauling  between  termi¬ 
nals,  where  the  volume  of  traffic 
is  sufficient,  the  railway  can 
handle  freight  at  a  small  frac¬ 
tion  of  its  cost  by  motor  trttek. 
Thus,  the  motor  truck  has  not 
made  the  light-traffic  railnmy 
obsolete,  as  is  often  supposed. 
On  the  contrary,  such  lines 
should  be  improved  and  greatly 
extended.  The  motor  truck  in 
country  districts  has  still  a  large 
field  where  its  ability  to  climb 


steep  grades,  to  use  the  public 
highuny  in.stead  of  a  private 
right-of-u'ay,  to  cut  out  re¬ 
handling  at  terminals,  to  collect 
local  bimness,  and  to  collect,  haul 
and  distribute  loaded  trailer 
wagons,  places  it  in  a  different 
class  from  the  railway  as  a  tool 
of  transportation. 

Better  business  organization 
and  more  economical  methods  of 
operation  are  needed  for  both 
the  light-traffic  railway  and  the 
motor-truck  line.  The  service.s 
of  engineers  should  be  utilized 
to  determine  the  most  economical 
system  for  a  given  location  and 
the  most  efficient  methods  for  it.^ 
operation. 


1.  The  Light'Traffic  Problem:  Its  Important 
Relation  to  the  Public  Welfare 

UPON  the  ertifiency  of  the  transportation  machine 
in  America  depends  in  great  measure  the  future 
prosperity  of  the  nation.”  Thus  wrote  Director-General 
McAdoo  in  a  letter  to  Congressman  Sims  just  before 
resigning  his  office.  Every  economist  and  engineer,  at 
'east,  will  appreciate  the  truth  of  this  statement. 

It  is  not  yet  a  century  since  the  railway  era  began. 
The  economic  and  social  changes  of  that  century  which 
have  resulted  from  the  railway,  and  would  have  been 
impossible  without  it,  are  far  greater  than  those  which 
occurred  in  all  previous  time  since  the  dawn  of  history. 
The  railway  has  become  an  economic  necessity. 

But  “the  transportation  machine,”  referred  to  by 
Mr.  McAdoo,  means  not  alone  the  railway  but  the  whole 
chain  of  transportation  from  the  original  producer  to 
the  final  consumer.  The  coat  of  transportation  is  a  tax 
which  must  be  added  to  the  price  the  consumer  pays  for 
every  product,  or  deducted  from  what  the  producer  re¬ 
ceives.  This  tax  is  laid  )n  every  individual.  It  enters 
into  every  business  transaction.  It  influences  the  wages 
that  can  be  paid  to  workmen.  Upon  the  size  of  this  tax 
depends  the  opening  of  new  markets,  the  establishment 
of  new  industries,  the  outreach  to  new  sources  of  food 
and  raw  materials. 

And  now  for  the  important  and  little  comprehended 
fact  with  regard  to  this  transportation  tax.  The  great 
opportunity  for  its  further  reduction  lies  at  the  ter¬ 
minals.  The  statement  that  the  railway  has  annihilated 
distance  is  not  a  mere  figure  of  speech.  It  costs  today 
as  much  to  haul  a  ton  of  farm  produce  ten  miles  to  a 
railway  station  as  it  does  to  haul  it  a  thousand  miles 
over  a  heavy-traffic  trunk-line  railway.  It  often  costs 
more  today  to  transport  a  ton  of  merchandise  from  its 
arrival  in  a  long  train  in  the  freight  yard  on  the  out¬ 
skirts  of  a  great  city  to  its  deposit  in  the  warehouse  of 
a  merchant  four  or  five  miles  away,  than  it  has  cost 
to  haul  it  over  a  thousand  miles  of  railw’ay  line. 

These  statements  may  seem  incredible  to  many,  and 
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it  is  well  to  support  them  by  actual  figure.s.  Taking  in 
each  case  the  co.st  of  hauling  alone  and  omitting  the 
charge  for  use  of  the  road  over  which  the  haulage  i.x 
done,  the  cost  of  hauling  farm  produce  over  coun»r\ 
highways  was  not  less  than  25c.  per  ton-mile  under  nor¬ 
mal  price  conditions  before  the  war,  and  it  has  risen 
since.  The  cost  of  hauling  freight  over  the  road  on 
trunk-line  railways  of  heavy  traffic,  apart  from  ter¬ 
minal  expenses,  was  not  over  2J  mills  per  ton- 
mile  in  1916.* 

Let  us  understand  the  significance  of  these  figures. 
They  show  that  the  farm  or  mine  or  mill  which  has  to 
haul  its  products  more  than  19  miles  to  a  railway  ship¬ 
ping  point  is  by  that  short  distance  made  as  remote 
from  its  market  as  Illinois  is  from  New  York  Cit.v. 
They  show  that  the  producer  20  miles  from  a  railway 


•Tlie  operating  «>xpense.s  of  railway  companies  reported  to  ili'- 
Interstate  Oommerce  fommiasion  lump  tt^ther  those  of  th<* 
liKht-trafflc  branches  and  the  heavier-traffic  main  lines.  B> 
selectinB  companies  which  have  a  small  mileage  of  branche.'^  in 
comi>arlson  to  their  extent  of  nmln  line,  it  is  possible,  from  the 
Interstate  Commerce  t'ommission  statistics,  to  obtain  a  fair  idea 
of  the  cost  of  moving  freight  over  the  road  on  heavy-trafflc  linos 
This  has  been  done  for  a  few  selecteii  roads  in  the  acj'ompan.ving 
table.  By  applying  the  percentage  of  operating  exp«-nsps  to  gross 
earnings  to  the  average  earnings  per  ton-mile,  there  ts  obtained 
the  average  cost  of  hauling  freight  p*'r  ton-mile  given  in  the  la.st 
<'oIumn.  These  figures,  however,  include  the  terminal  exp'  ase.i 
of  the  railwav  as  well  as  the  cost  of  hauling  over  the  ro-ad 
The  Hon.  Robert  W.  Woolley  of  the  Interstate  Commerce  Com¬ 
mission  in  a  recent  statement  before  a  Senate  Committee  sliowtsi 
that  of  the  total  operating  expenses  of  the  railways  of  the  l’nit«d 
States  one-third  is  chargeable  to  operations  in  railway  terminal.*. 
Deducting  one-third  from  the  flgrures  In  the  last  column  of  tin' 
table.  It  will  be  seen  that  the  average  costa  fall  considerably  be¬ 
low  2  mills  pt'r  ton-mile.  Were  It  possible  to  obtain  figures  of  th<' 
cost  of  main-line  operation  alone,  apart  from  the  branchc.*  for 
such  trunk-line  railways  as  the  Pennsylvania  R.R.  or  the  N'>'w 
York  Central  R.R.  they  would  doubtless  show  equally  low  cost* 


Name  of  Road 
Bessemer  and  laike  Erie. 
Western  Mar^’land 

Chin^  A  Erie. . . . 

Hocking  Valley . 

Toledo  A  Ohio  Central  . 

Kanawha  A  Michigan  . 

Chesapeake  A  Ohio . 

Norfolk  A  W’eatem . 

Virginian  Ry . 

Cai^na,  CfinchfieW  A  Ohio 
Chicago  A  Alton . 


Milos 
Operatetl 
204 
688 
269 
)S0 
575 
176 
.  2.385 
2,085 
505 
283 
1.052 


Revenue 

per 

Ton-Mile 

Mills 

4  50 

5  01 
4  38 
4  06 

4  00 
3.82 
3.80 
4.20 
3.40 

5  82 
6.18 


Per  Cent. 

(Operating  t»r 
Expenses  Ton-Mile 
to  Earnings  Mill* 
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line  has  a  transportation  tax  of  at  least  $5  per  ton  on 
all  the  goods  he  sends  to  market  in  competition  with 
the  producer  near  the  railway  station.  That  means  a 
lower  price  for  every  bushel  of  wheat  or  corn,  for  every 
hale  of  cotton,  every  quart  of  milk.  It  means  that  the 
world  can  only  draw  its  supplies  of  food  and  minerals 
and  raw  materials  from  regions  which  have  been  pene¬ 
trated  by  the  railway. 

The  figures  here  set  forth  also  make  clear  another 
important  fact.'  We  cannot  expect  to  reduce  much 
further  the  cost  per  ton-mile  of  freight  movement  on 
heavy-traffic  railway  lines.  The  genius  of  the  ablest 
engineers  in  the  profession  has  been  concentrated  on 
this  task  for  half  a  century',  and  their  achievements 
are  one  of  the  miracles  of  modern  times.  The  oppor¬ 
tunity  for  further  reductions  of  coat  lies  at  the  ter¬ 
minals. 

Terminal  Costs  Have  Increased 

While  the  cost  of  hauling  freight  over  the  railway 
has  been  steadily  going  down,  the  cost  of  han¬ 
dling  freight  in  terminals  at  the  city  end  of  the  line 
has  been  rising  as  steadily.  A  large  part  of  this  in¬ 
crease  has  been  an  inevitable  result  of  the  growth  of 
cities.  The  Pennsylvania  R.R.  Co.  operates  as  large  a 
mileage  of  yard  track  and  sidings  as  it  does  of  main 
line.  These  yard  tracks  occupy  lands  worth  several 
times  as  much  as  the  lands  over  which  the  main  lines 
run.  The  New  York  Central  R.R.  Co.  has  one-third  as 
many  switching  locomotives  as  locomotives  in  freight 
service. 

Much  larger  than  the  terminal  costs  borne  by  the  rail¬ 
way  are  those  borne  by  the  shipper  and  receiver  of  goods 
in  large  cities.  The  coat  of  handling  goods  from  the 
railway  car  to  the  consumer  in  a  great  city  is  today 
one  of  the  biggest  items  in  the  transportation  tax. 

And  at  the  country  ends  of  the  railway  network  the 
co.st  of  transportation  has  also  ri.sen.  It  costa  today 
more  per  ton-mile  to  haul  freight  over  the  highway  than 
it  cost  a  century  ago. 

The  Light-Traffic  Railway 

The  problem  before  us  relates  not  merely  to  the 
transportation  to  and  from  the  railway  station.  It  has 
to  do  with  the  light-traffic  branch-line  railways,  on 
which  the  cost  of  hauling  freight  per  ton-mile  is  often 
ten  to  twenty  times  as  great  as  on  the  heavy-traffic  rail¬ 
ways.  Almost  without  exception,  these  light-traffit 
railways  do  not  pay.  Their  construction  has  come  to  a 
stop.  Investors  will  not  furnish  money  to  build  them, 
and  the  great  railway  companies  also  have  ceased  to 
build  branch  lines.  There  has  been  an  awakening  to 
the  fact  that  such  extensions  are  generally  a  burden  on 
rather  than  a  benefit  to  the  company. 

The  railway  network  of  the  United  States,  instead  of 
being  extended,  is  actually  being  reduced.  A  large 
mileage  of  railway  lines  has  been  abandoned  during  the 
past  three  years.  The  owners  of  moribund  properties 
have  taken  advantage  of  the  abnormally  high  prices 
for  second-hand  rails  and  rolling  stock  to  save  some¬ 
thing  from  the  wreck  of  enterprises  for  which  high 
hopes  were  once  entertained. 

Who  knows  what  the  effect  has  been  on  the  com¬ 
munities  which  relied  on  these  abandoned  lines  for 
transportation?  How  have  their  farms  and  industries 
fared  when  thrown  back  upon  the  highway  for  trans¬ 


portation?  If  the.se  communities  are  injured,  if  their 
products  are  shut  out  from  market,  the  matter  is  one 
of  public  importance;  but  at  pre.sent  it  is  nobody’s 
business,  in  either  Federal  or  .state  government,  to 
inquire  into  this.  Government  authority  over  the  rail¬ 
way  has  been  plentifully  exerted  to  regulate  and  re¬ 
strict  :  hut  not  since  the  early  days  of  the  railway  era 
has  it  been  recognized  that  the  Government  should  aid 
the  development  of  such  tran.sportation  facilities  as  a 
boon  of  enormous  public  benefit. 

Good  Roads  and  Motor  Trucks 

There  is  a  widespread  belief  that  the  good  road 
and  the  motor  truck  are  destined  to  supersede  the  light- 
traffic  railway.  The  motor  truck  for  freight  transporta- 
is  now  carrying  on  a  lively  competition  with  the  rail¬ 
way  in  handling  merchandise  freight  on  many  routes. 

While  the  building  of  branch-line  railways  is  at  a 
standstill,  the  building  of  good  roads  is  proceeding  on  an 
enormous  scale.  Bond  issues  of  $.'>0,000,000  and  $00.- 
000,000  for  good  roads  have  been  approved  in  Illinois 
and  Pennsylvania;  and  other  states  are  following. 

At  the  same  time,  the  motor-truck  traffic  is  doing 
damage  to  good  roads  already  built  w’hich  will  require 
many  million  dollars  to  repair.  It  is  agreed  that  roads 
mu.st  now  be  built  heavy  enough  and  co.stly  enough  to 
with.stand  motor-truck  traffic.  This  means,  even  with 
prices  reduced  to  the  same  basi.s,  a  cost  per  mile  for 
con.struction  probably  at  least  four  times  as  great  as  the 
cost  per  mile  of  the  standard  macadam  road  in  general 
u.se  in  the  United  States  a  quarter  century  ago,  previous 
to  the  advent  of  the  automobile. 

Fields  of  the  Railway  and  the  Motor  Truck 

It  is  surely,  then,  worth  while  to  investigate  from  an 
impartial  standpoint  the  relative  economy  of  the  rail¬ 
way  and  the  highway.  It  is  obvious,  of  course,  that 
each  has  a  field  in  which  it  is  supreme;  but  in  the  field 
where  they  do  compete  with  each  other  it  is  important 
that  investigation  should  determine  the  relative 
economy. 

There  is,  of  course,  no  possible  competition  of  the 
highway  with  the  railway  in  hauling  low-class  freight 
over  long  distances.  Railway  average  freight  charges  on 
lines  of  heavy  traffic  range  from  two  mills  to  six  mills 
per  ton-mile.  Motor-truck  average  hauling  costs  are 
12c.  to  25c.  or  more  per  ton-mile,  and  this  does  not 
include,  as  in  the  case  of  +he  railway,  the  interest  and 
maintenance  charge  on  the  road  which  the  motor  truck 
uses. 

This  comparison  of  ton-mile  costs  between  the  motor 
truck  and  the  railway,  however,  is  incomplete,  because 
the  motor  truck  renders  a  .service  that  the  railway 
cannot.  The  motor  truck  can  carry  goods  from  origin 
to  destination  without  rehandling,  and  this  eliminates 
the  cost  of  hauling  the  goods  to  and  from  the  railway 
station  at  each  end  of  the  journey  and  the  co.st  of  rehan¬ 
dling  there. 

It  is  in  this  elimination  of  terminal  costs  and  rehan¬ 
dling  that  the  great  advantage  of  the  motor  truck 
lies.  This  advantage  insures  it  an  enormous  field  of 
usefulness  even  though  its  costs  per  mile  of  haul  are 
many  times  that  of  the  railway. 

Furthermore,  because  terminal  costs  to  the  railway 
and  shipper  are  highest  at  the  large  cities,  it  is  evident 
that  the  motor  truck  finds  its  largest  field  of  usefulness 


there  rather  than  at  the  country'  terminals  of  the  rail¬ 
way  network,  where  the  terminal  costs  are  compara¬ 
tively  low*. 

Apain,  since  the  terminal  costs  to  both  railway  and 
shipper  are  hiphest  on  merchandise,  especially  when 
shipped  in  less-than-carload  lots,  it  is  this  class  of 
freipht  that  will  pravitate  to  the  motor  truck.  On  the 
bulk  freipht  shipped  in  carload  lots,  which  makes  up 
the  principal  tonnape  of  railway  traffic,  the  motor  truck 
cannot  possibly  compete.  The  railway  is  supreme,  too, 
in  handlinp  carload  freipht,  or  even  less-than-carload. 
where  it  can  run  its  cars  directly  into  a  manufacturinp 
plant  or  a  warehouse  and  often  not  merely  reduce  its 
own  terminal  costs  to  a  very’  small  fipure,  but  the  cost 
of  transport  within  the  plant  itself. 

On  the  other  hand,  the  motor  truck  has  an  advantape 
which  will  doubtless  be  responsible  for  a  preat  increase 
in  the  use  of  trucks,  in  beinp  able  to  reduce  the  co.st  of 
packapes.  On  many  classes  of  merchandise  the  cost  of 
the  cases  and  packinp  necessary’  for  rail  transport  is 
much  more  than  the  freipht  charpe  over  any  moderate 
distance.  If  a  factor^.’  or  a  merchant  can  distribute 
poods  by  motor  truck  and  deliver  them  direct  to  des¬ 
tination,  the  cost  of  packapes  can  frequently  be  cut  to 
a  very  low  fipure. 

A  further  advantape  which  is  responsible  for  a  preat 
diversion  of  business  from  the  railw’ay  to  the  motor 
truck  is  the  promptness  of  delivery'.  Goods  shipped  by 
motor  truck  from  New  York  to  Philadelphia  are  put  on 
the  truck  in  the  afternoon,  carried  to  Philadelphia  dur- 
inp  the  nipht  and  delivered  to  the  consipnee  there  be¬ 
fore  noon  next  day.  If  the  same  poods  are  shipped  by 
rail,  the  railway  also  pives  a  daily  serv’ice.  The  poods 
are  put  on  Iward  a  car  du-'ing  the  day  and  the  car 
will  be  hauled  to  Philadelphia  durinp  the  nipht.  There 
are  in  that  city,  however,  over  50  local  freipht  stations 
of  the  Penn.sylvania  R.R.,  and  it  may  be  one  to  three 
days  before  the  car  is  switched  over  the  maze  of 
terminal  tracks  so  as  to  land  the  poods  at  the  station 
nearest  to  the  consipnee’s  warehouse.  Then  a  notice 
of  the  arrival  of  the  poods  has  to  be  mailed  to  the 
consipnee.  On  receipt  of  this  he  orders  a  truckman  to 
po  after  the  poods.  By  the  time  they  are  delivered  it 
will  probably  be  at  least  five  days  from  the  time  they 
were  started.  This  is  ty’pical  of  the  quickest  delivery 
practicable  with  rail  .shipments.  On  routes  where  direct 
car  service  is  not  furni.shed,  or  is  furni.shed  only  on 
certain  day’s,  a  shipment  may  take  a  w’eek  or  two  for  a 
journey  of  a  hundred  miles. 

Comparing  thf  Cost  of  Railway  and 
Highway  Traffic 

There  have  been  repeated  published  expressions  of  a 
desire  for  a  complete  and  accurate  comparison  of  the 
cost  of  railway  transport  and  of  hiphway  transport. 
Those  w’ho  express  such  a  desire  probably  have  failed  to 
realize  that  no  statement  of  costs  is  possible  which  will 
be  penerally  applicable.  The  cost  per  ton-mile  on  any 
transportation  line  is  bound  to  vary’  enormously’  W’ith 
the  tonnape  moved,  with  the  character  of  the  traffic 
and  with  the  local  conditions.  The  only  way  in  which  to 
determine  the  relative  cost  of  hiphw’ay  and  railway 
transport  is  to  assume  a  specific  case  and  estimate  the 
cost  on  each  system  as  applied  to  that  case. 

There  is  no  question  that  motor-truck  traffic  in  the 
vicinity  of  the  preat  cities  is  here  to  stay.  There  is  a 


question,  however,  whether  the  railway  or  the  hijrr.wav 
is  in  future  to  be  preferred  for  railway  feeder  line, 
in  country  districts.  It  is  worth  while  therefore  to 
compare  the  cost  of  movinp  traffic  in  such  a  location  hv 
each  system. 

In  makinp  this  comparison,  each  system  mu<t  t)e 
charped  with  the  cost  of  buildinp  and  maintainir.vr  the 
roadway  to  be  u.^ed,  as  this  is  obviously  the  only  cnrrer* 
basis,  althouph  in  the  ordinary’  competition  of  motor 
trucks  with  railways,  the  truck  has  the  advantape  of 
havinp  the  road  it  uses  huilt  and  maintained  by  the 
taxpayers. 

Relation  of  Traffic  Density  to  Type  of  Roai> 

The  most  important  element  in  fixinp  the  economic 
type  of  road  is  the  volume  of  traffic  to  be  handloii. 
Obviously’,  the  volume  of  traffic  may  be  so  small  that 
an  earth  road  will  show  the  low’est  total  cost.  A  heavier 
traffic  may  w’arrant  the  buildinp  of  a  narrow  prave! 
road.  A  still  heavier  tonnape  will  call  for  a  pavement 
fit  to  .stand  motor-truck  travel,  and,  finally,  a  volume  of 
traffic  will  be  reached  that  will  make  the  railway  the 
only  reallv  economical  carrier. 

The  proper  unit  for  measurinp  density  of  traffic-  i' 
the  tons  moved  over  the  road  annually,  since  this  elim¬ 
inates  variations  in  volume  of  traffic  at  different  .sea¬ 
sons  of  the  year.  Since  the  tonnape  moved  may  van 
on  different  parts  of  the  road,  the  average  density  for 
the  whole  road  is  determined  by  dividing  the  total 
ton-miles  for  all  the  freight  carried  by  the  number  of 
miles  of  road  affected.  We  thus  obtain  the  familiar 
traffic-density  unit  of  railway  statistics,  “ton-mile.s  per 
annum  per  mile  of  road.” 

In  the  comparison  below,  the  traffic  density  as.sumeci 
is  25,000  ton-miles  per  annum  per  mile  of  road,  which 
is  equivalent,  of  course,  to  the  passage  of  25,000  tons 
over  the  road  from  end  to  end.  Let  us  see  what  such 
a' traffic  density  means. 

If  we  assume  that  there  are  300  days  of  traffic  move¬ 
ment  per  year,  the  average  tons  per  day  will  be  84 
If  we  assume,  further,  that  two-thirds  of  this  traffic  is 
carried  in  one  direction  and  one-third  is  carried  on  the 
return  trip.  56  tons  per  day  on  the  average  will  he 
carried  one  way.  If  this  were  moved  in  two-ton,  horse- 
drawn  wagons,  28  such  wagons  would  pass  a  given 
point  daily,  going  one  w’ay.  If  moved  in  five-ton  motor 
trucks,  fully  loaded,  there  would  be  11  such  trucks  each 
way  daily,  or  about  one  every  hour  of  daylight.  It 
will  be  obvious  from  the  above  that  25,000  tons  per 
annum  is  a  very  light  traffic  compared  with  what  many 
main  highways  are  now  carrying. 

Topographic  Conditions 

In  ordei  to  make  such  a  comparison  as  we  are  at¬ 
tempting,  it  is  necessary  to  estimate  the  cost  of  the 
roadway;  and  the  cost  of  either  a  railway  or  a  hiphway 
will  of  course  vary  within  very  wide  limits  according 
to  the  country’  in  which  it  is  built.  It  is  necessary, 
therefore,  to  make  an  assumption  as  to  the  local  condi¬ 
tions,  and  it  will  be  assumed  that  the  road  is  to  he 
built  through  a  favorable  country,  such  as  would  permit 
the  building,  say,  of  a  common  earth  road,  at  a  cost  for 
grading,  ditching,  culverts,  bridges  and  fencing  of 
81000  per  mile. 

To  summarize,  then,  the  problem  presented  is  to  carry 
freight  amounting  to  25,000  tons  per  annum  between  a 
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injr  alone  of  $10,560  per  mile.  The  jrradinpr,  drainapo 
and  bridfrinjr  of  the  road  to  the  subjrrade  preparatory 
to  the  paving  will  cost  much  more  than  for  a  cheap  dirt 
road,  and  $2000  per  mile  is  little  enough  to  allow  for 
this  in  addition  to  the  $1000  assumed  as  the  cost  of  a 
dirt  road  on  the  same  location.  The  total  cost  of  the 
motor-truck  road,  then,  will  be  13,560  per  mile. 

The  annual  cost  of  maintenance  i.s,  further,  assumed 
as  $160  per  mile  and  the  life  as  15  years,  at  the  end  of 
which  time,  it  is  assumed,  the  concrete  will  be  covere<i 
with  asphalt,  the  concrete  becoming  the  foundation 
course.  Doubtle.ss,  these  figures  will  also  be  challenged. 
Concrete  roads  which  have  a  much  heavier  traffic  arc 
being  maintained  at  considerably  lower  cost  per  mile. 
On  the  other  hand,  the  cost  of  annual  maintenance  may 
be  expected  to  increase  year  by  year  as  the  concrete 
road  grows  older.  The  a.ssumption  of  15  years  of  life 
will  be  criticised  as  too  short  by  many  parti.sans  of  the 
concrete  road ;  but  the  error,  if  it  be  an  error,  tends 
to  make  the  concrete  road  a  safe  choice  as  against  a 
pavement  of  still  greater  durability. 

At  the  end  of  15  years  the  concrete  road  should  still 
be  worth  75c.  per  .square  yard  as  foundation  for  a  new 
pavement.  The  annual  depreciation  charge,  then,  will 
be  the  sinking  fund  contribution  sufficient  to  accumu¬ 
late  $1.25  per  square  yard  of  road  in  15  years.  At  5' 
interest  this  will  mean  an  annual  sinking  fund  payment 
of  about  $300  per  mile  per  year. 

In  most  locations  such  as  are  here  considered,  a  part 
of  the  first  cost  of  the  road  might  well  be  charged  to 
the  other  vehicles  which  use  the  road,  instead  of  placing 
it  all  on  the  motor-truck  traffic.  If  desired,  such  an 
apportionment  could,  of  course,  be  made,  and  also  an 
estimate  of  the  amount  of  maintenance  and  annual  de¬ 
preciation  chargeable  to  each  class  of  traffic.  Since  the 
present  computation  is  intended  chiefly  to  illustrate  the 
method  of  making  such  determinations  of  road  cost,  it 
is  deemed  unnecessary  to  introduce  such  refinements  of 
calculation  here. 


II.  Highway  and  Railway  Construction  and 
Maintenance  Costs 

It  is  almost  needless  to  say  that  experience  in  the 
use  of  heavy  motor  trucks  on  highways  is  too  recent — 
and,  it  may  be  added,  too  destructive — to  admit  of  any 
estimates  on  the  cost  of  roads  for  motor-truck  traffic 
that  will  not  be  challenged  by  many  as  either  too  low 
or  too  high.  The  writer,  however,  has  obtained  the 
opinions  of  leading  highway  engineers  who  have  had 
most  experience  in  building  and  maintaining  roads  sub¬ 
jected  to  heavy  motor-truck  traffic,  and  the  figures  be¬ 
low  are  based  on  these  opinions. 

One  important  element  in  the  cost  is,  of  course,  the 
width  to  be  adopted  for  the  paved  surface.  Engineers 
are  generally  agreed  on  a  minimum  width  of  18  to  20 
ft.  for  roads  to  be  used  by  heavy  motor  trucks.  For 
the  present  purpose,  however  (comparing  the  motor¬ 
truck  road  and  the  railway),  a  single  track  motor-truck 
road,  9  ft.  in  width,  is  assumed.  For  the  small  volume 
of  traffic  here  proposed,  this  narrow  roadway  can  be 
made  to  carry  motor  trucks,  with  perhaps  some  pro¬ 
vision  for  scheduling  their  movement  and  meeting  at 
turnouts,  which  is  no  more  than  the  railway  has  to  do 
with  its  traffic. 

Without  doubt,  the  road  as  actually  built  would  al¬ 
most  inevitably  be  given  a  much  wider  paved  surface 
in  order  better  to  accommodate  other  vehicles.  The 
cost  of  the  additional  width,  however,  should  be 
chargeable  to  this  other  traffic  and  not  the  motor-truck 
operation. 

As  to  the  material  for  the  paving,  the  opinion  of  en¬ 
gineers  is  now  fairly  well  agreed  that  concrete,  either 
as  a  foundation  for  a  wearing  surface  or  as  the  entire 
pavement,  is  essential  for  a  road  which  is  to  endure 
motor-truck  traffic.  This  means  a  cost  of  probably  $2 
per  square  yard  if  concrete  is  adopted  or  $3  to  $4  per 
square  yard  for  concrete  covered  with  brick  or  asphalt, 
or  a  still  higher  price  for  granite  or  wood  blocks.  We 
will  assume  the  lowest  figure,  giving  a  cost  for  the  pav- 
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The  cost  of  railway  building  varies,  of  course,  enor¬ 
mously,  according  to  the  kind  of  railway  which  is  to  be 
built  and  the  local  conditions  of  construction.  In  the 
present  case,  since  the  traffic  to  be  handled  is  so  very 
small,  it  will  be  assumed  that  the  railway  is  located 
with  liberal  use  of  steep  grades  and  sharp  curves  where 
necessary’  to  cut  down  cost  of  grading.  It  will  be  as¬ 
sumed,  further,  that  special  light  rolling  stock  is  u.sed, 
permitting  the  u.se  of  light  rails  and  ties  and  cheap 
bridges  and  reducing  the  cost  of  track  maintenance. 
In  favorable  country,  where  a  common  road  can  be 
built  for  $1000  a  mile,  such  a  standard  gage  railway  line, 
may  be  assumed  to  cost  $4000  per  mile  for  grading, 
draining,  bridging  and  all  other  expenses  to  the  com¬ 
pleted  subgrade  ready  for  track,  in  addition  to  the  $1000 
a.ssumed  as  the  cost  of  grading,  etc.,  sufficient  for 
a  common  earth  road.  The  track  may  be  assumed  to 
add  $5000  to  this,  or  $10,000  per  mile  for  the  com¬ 
pleted  line.  This  estimate  includes  only  the  same  class 
of  construction  items  as  enter  into  the  cost  of  the  high¬ 
way  for  motor  trucks  just  considered.  Right  of  way 
and  promotion  expenses,  for  example,  are  not  included. 

Turning  now  to  the  coat  per  mile  per  annum  for 
track  maintenance,  this  is  assumed  at  $500  per  mile 
per  annum.  It  is  true  that  some  railways  of  very  light 
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traffic  have  under  the  stress  of  necessity  maintained 
tlieir  tracks  for  a  considerably  lower  figure;  but  the 
fact  must  be  faced  that  railway  ties  and  track  labor, 
two  of  the  largest  items  in  the  cost  of  track  maintenance, 
will  be  considerably  higher  in  the  future  than  in  the 
past. 

It  is  not  customary  to  make  a  separate  charge  for  the 
depreciation  of  railway  track,  the  usual  assumption  be¬ 
ing  that  maintenance  off.sets  all  depreciation,  as  indeed 
it  usually  does.  In  the  present  case,  however,  a  charge 
for  depreciation  is  justified  because  of  the  risk  of  ob¬ 
solescence.  Such  light-traffic  railways  are  inevitably 
subject  to  the  risks  that,  through  changes  in  popula¬ 
tion  or  traffic  conditions,  they  may  become  unprofitable 
and  be  abandoned.  Any  investor  in  such  a  proposition 
would  be  justified  in  demanding  that  the  company  should 
earn  enough  in  addition  to  interest  to  repay  the  cost 
cf  the  road  in  not  more  than  25  years.  In  this  case 
oh.sole.scence  should  be  figured  not  merely  on  the  track 
but  cm  the  entire  cost  of  the  line,  $10,000  per  mile.  To 
provide  thus  for  amortization  of  the  cost  of  the  road 
will  require  a  sinking  fund  payment,  at  5''r  interest, 
of  $210  per  mile  per  year. 

('osT  OF  An  Earth  Road 

The  first  cost  of  an  earth  road  in  the  given  locality 
has  already  been  a.ssumed  at  $1000  per  mile.  What  will 
it  cost  to  maintain  such  a  road  with  an  average  traffic 
over  it  of  25,000  tons  per  annum?  As  previously  showm, 
this  will  require  the  movement  over  the  road  for  300 
days  in  the  year  of  28  two-ton  wagons  each  way  daily, 
all  loaded  one  way  and  half  of  them  loaded  on  the  re¬ 
turn  trip.  Such  an  earth  road,  however,  would  in  a 
large  part  of  the  United  States  be  impassable  by  wagons 
with  such  loads  during  several  weeks  or  months  of  the 
year,  on  account  of  mud  or  snow,  so  the  business  would 
have  to  be  concentrated  into  probably  not  over  200  days 
of  the  year. 

The  cost  of  maintaining  such  a  road  would  range 
from  a  very  small  sum  in  the  arid  regions  of  the  West, 
or  in  other  sections  where  the  natural  soil  is  adapted  to 
roadmaking,  to  several  hundred  dollars  per  mile  in  sec¬ 
tions  where  the  road  is  built  over  sticky  clay  or  deep 
swamp.  For  our  present  purpose  we  may  take  the  cost 
of  maintenance  as  $250  per  mile  of  road  per  annum. 
The  depreciation  may  be  omitted,  since  the  original 
cost  of  the  road  was  only  $1000  and  the  earth  road,  un¬ 
der  the  annual  maintenance  outlay  above  assumed,  will 
be  perpetually  as  good  as  or  better  than  when  originally 
completed,  and  hence  no  definite  life  can  be  a.ssumed 
for  it. 

Comparison  of  Roadway  Costs 

We  may  now  present  in  tabular  form  the  cost  of  the 
different  roadways  and  the  cost  per  ton-mile  chargeable 
to  the  Msc  of  the  roadway,  for  each  system  of  transport, 
as  follows ; 


ConMni'-tiiin  met  $1.00 

AanunJ  inter>«t  rliHrKr  <>  p<'r  ii'tit .  6 

AiiiiuhI  cost  of  iMaiiitonHnf)- . 25 

Annual  ainkinc  fund  for  deprpriation . 

Total  annual  roRt .  $511 

Coat  prr  ton-iiiilo  for  25,000  tuna  por  annuni  I  54< 


MILE  OF 

roadway 

Miitor- 

Emih 

Truck 

Rmul 

Rimil 

Rail«a.v 

.  .  $1,000 

$15.  >60 

$10,000 

60 

815 

600 

250 

160 

500 

500 

210 

$510 

$1,273 

$1,310. 

nuDi  1  54<'. 

5  OOr. 

5.24c 

III.  The  Cost  of  Moving  Traffic  by  Railway  and  b> 
Highway 

(\)  COST  OF  MOTOR  TRUCK  OPERATIOS 
Notwithstanding  the  great  amount  of  traffic  carried 
by  motor  trucks  during  the  pa.st  three  years,  there  is 
•surprisingly  little  complete  and  accurate  information 
available  as  to  the  ton-mile  cost  of  freight  haula;re  hy 
motor  truck.  One  reason  for  this  is  that  very  few 
motor-truck  users  have  kept  complete  and  accurate 
records  of  their  costs.  Emphasis  may  well  be  laid  on 
the  word  complete.  There  are  many  partial  cost  records 
available.  Of  this  class  are  most  of  those  sent  ou* 
by  motor-truck  manufacturers.  When  it  comes  to  thf 
items  of  depreciation  and  overhead  charges  the  motor 
truck  operator  often  deceives  himself  as  to  the  cost  of 
carrying  on  his  business. 

The  mo.st  detailed  figures  thus  far  published  are  those 
compiled  by  the  Motor  Truck  Association  of  America 
They  appeared  in  Engineerinfj  News-Record  of  Feb.  27. 
1919,  p.  438,  and  are  reprinted  with  the  accompanyinp 
explanation  as  follows: 

The  cost  of  operating  a  five-ton  gasoline  truck,  shown 
in  detail  in  Table  II.  was  prepared  by  one  of  the  largest 
operators  of  trucks  in  the  East,  with  the  recommendation 

I  ABI.K  II  COST  I’KH  I).\Y  OPKK.VTF.I)  FOR  FIVK-TON  C.VSOl.IM 
■MOTOR  TRITK  RASED  (tN  50  .MII.ES  PER  DAY  PER  TRICK 
AND  500  DAYS  PER  YEAR 
Direi-t  (’liarifi-H 

.Ainniiiit  T.iisi, 

Driver .  $5  00 

Tires,  haw'd  on  present  oodt  of  tin's  (Kuaninteerl  basil.) . ,  .  .  5  00 

t  til,  trrease,  kerosene,  uraphite,  etc .  50 

( iasoline,  31  miles  to  trallon  e<iuals  14  gallons  at  25e.  per  gallon, 

(average) .  5.50 

ii:  00 

Indirect  and  Overhead  Charges 

Depreciation,  20%  on  $6,000  investment . .  $4  00 

Interest,  V/i  on  $6,000  investment .  1.20 

Insurance,  a"eragf^  at  $4. 50  per  year .  I  50 

( iarage,  rental,  upkeep,  etc.,  $300  per  year  per  car .  I  00 

Maintenance,  minor  repairs,  supplii-s.  tire  chains,  trails,  lumps, 

springs,  spark-plugs,  c<iuipnient,  etc.  (estimated) .  1 .00 

( tverhaul,  eompicti',  pro-rated,  $600  yearly. .  2  00 

l.i-ense  fee . _. .  . .  20 

Rirdv  upkeep,  repairs  and  painting . .  30 

-  1 1  20 

Superviaion,  basr'd  on  10*^;  of  above  eoets .  2  32 

I.r:st  time— tine  list  in  repairs,  no  work,  weatlar,  or  otlur 

causes,  20' i  of  total  less  gas,  tins  and  oil,  etc.,  $7  .  3  70 


Total  cost  js'r  day  o|s  ratisi  .  $21  2r 

that  it  l)e  sent  out  to  truck  operators,  requesting  them  to 
criticise  it  and  submit  their  own  costs  for  the  information 
of  the  association. 

The  table  is  based  upon  actual  experience.  It  is  assumei 
that  the  truck  makes  50-miles  per  (lay  and  works  300  day? 
per  year.  The  direct  charges  are  accumulating  only  while 
the  truck  is  under  operation,  while  the  indirect  are  those 
which  are  accumulating  whether  the  truck  runs  or  not. 
Supervision  includes  all  office  expenses,  stationery,  printine. 
advertising,  office  help,  telephone  charges,  outside  men. 
etc.  The  cost  of  mechanical  garage  equipment,  power, 
spare  parts,  etc.,  with  interest  on  the  .same,  and  deprecia¬ 
tion,  is  included  in  maintenance  and  overhaul. 

Average  operating  conditions  as  to  load  were  used  in 
compiling  this  table.  Up  to  the  present  time  these  have 
equaled  a  full  load  one  way  or,  for  a  50-mile  day,  transpor¬ 
tation  of  125  ton-miles  at  about  24c.  per  ton-mile.  The 
costa  are  actual,  no  profit  being  included  to  cover  risks,  etc 

Table  III.  gives  the  costs  as  sent  in  by  six  trucking  com¬ 
panies  in  answer  to  the  inquiry.  The  averages  shown  in 
the  last  t5»'o  columns  include  the  figures  in  Table  II. 

In  considering  the  returns,  it  will  be  noted  that  many 
of  the  differences  are  in  such  elusive  items  as  overhead, 
supervision,  and  lost  time.  The  averages  in  the  last  two 
columns  were  obtained  by  adding  the  amounts  together  and 
di5nding  by  the  number  of  reports  on  that  item.  The 
average  total  coat  per  day,  while  somewhat  less  than  in 
Table  II,  in  tne  main  agrees  5vith  it  very  well. 
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The  fiRures  as  Riven  apply  particularly  to  operation  of 
trucks  in  larRC  fleets,  such  as  those  employed  by  the  inter- 
urban  haulaRe  companies.  They  were  furnished  by  com¬ 
panies  operatinp  out  of  New  York  City 
These  figures  will  be  more  convenient  for  study  if 
rearranged  to  show  the  overhead  expenses  in  cost.s  per 
vear  and  the  direct  operation  expenses  in  costs  per 


I  \ni  1  HI  ro.sT.s  hep;  •kted  by  six  motou  thi  ck  opehatohs, 

COMPILED  ON  THE  SAME  BASIS  AS  THE  COSTS  IN  TABLE  I. 


I'niik  (Operator 


( ;.'i»(iliiir .  3  0® 


Dcunrintion. . .  •  $>.  jO 

lli’irist .  I  20 

In-aiirHiMT .  I .  jO 

( inrH*:*' .  1.00 

. ^0 

nvcrhaul .  ^ 

|.»r«*nsf . 1/ 

M«kI>  npk«‘*p.  25 

>u|Hrvif<ion . jO 

time .  2.20 

Total..  $25.45 


Dirert  Charge-,  imt  Day 

B  r  D  E 

K 

.Xveraue 

$5  20 

$5.00 

$5  00 

$5.17 

$5  50 

$5  13 

3.75 

2  00 

2.00 

2  00 

3.00 

2.68 

,30 

.50 

.25 

.25 

.35 

4  00 

3.50 

4  65 

2.08 

3  75 

3.50 

Indirect  Chantea,  (jer  Day 
$4  19  $3  60  $3  40  $3.67 

$4  00 

$3.77 

1  26 

1  08 

1.22 

I.  10 

1.00 

1.15 

2  54 

1.26 

2.  10 

.86 

50 

1  47 

1  20 

1  00 

1.00 

.89 

I  00 

1. 01 

.50 

1. 00 

75 

2  75 

1  80 

1.60 

2.00 

3.00 

2.07 

27 

.20 

.20 

.20 

.20 

.20 

.30 

.10 

.40 

.27 

2.93 

2  05 

1.90 

1.90 

1  67 

3.40 

2.50 

1.97 

2.57 

$28  09 

$24  26 

$27,07 

$22. 12 

$24. 17 

mile,  and  to  eliminate  an  inaccuracy  due  to  the  method 
ii.sed  in  computing  the  effect  of  idle  time  in  Table  III. 
Thus  rearranged,  the  figures  in  Table  II  are  as  follows: 

TABLE  IV.  OVERHEAD  CHAROES  PER  YEAH  KOH  5-T(lN 
C.VPACITY  GASt)LINE  MOTOR  TRI  CK  RUNNINC.  AN  AVERAGE 
OK  50  MILES  PER  DAY  FOR  240  DAYS  PER  YEAR 

•^Driver's  WaKi'g  ..  .  $1500 

Dppri'^iailnn  (20' ;  on  $6,000  iiiM  BtiiicnO .  1200 

Inti'reBt  (6^5  on  $6,000  invt‘s(iiit'nt t  .  360 

Inauranrr .  450 

( iaradr  (rental,  U|)kp ’ll,  •  tc.l  . . _ .  .  300 

Maiiit  nanre,  ii.ini  r  re|i!ii’8  I'lxl  supplies,  (ire  rhainH,  tfM>le,  lampa, 

a|irin -8,  e.iulpim  nt,  <  t<’.  (•■adinated) .  300 

f'onipl  to  overhaul  oni-e  a  year .  600 

1  .ieenae  fee .  60 

Bialy  upkeep,  repaira,  paintinir,  <'te .  90 

Siiiiervision .  696 

To(al  ner  aniiuin . $5,556 

((>e  head  enariresiHTila.v  for  240<lay»iii  the  year,  aetual  oia-ration .  $23.  15 

(Iverhead  i  hargeH  ix-r  mile  for  50  mil.  s  (mt  day . 46.  3()r. 

Direct  Charges  Per  Day  and  Per  Mile  for  5-Ton  Truek  Gjjerafed  aa  .\l)OVe 

Coal  Per  Day  Coat  Per  Mill- 

I'iiTB  (haaed  on  preai  at  tire  guaruntee) .  $3. 00  $0  06 

l.iihrieanta.  ....  . .  .50  .01 

Gaaoline  (3J  mif(«  per  gal.,  14  gal.  at  2^'.) .  3. 50  .07 


$7  00  $0  14 

Total  of  overhead  and  dire  -t  i  hargia  for  240  dava  (x-r  year  oiM'ration, 

I'Tday . .  .  $30  15 

I'lrrmle .  .  60.30i- 

Coat  per  ton-mile  for  full  loads  one  way  and  empty  returning .  24. 12e 

C ost  (ler  ton-mile  for  full  loads  one  way  and  half  load  returning .  iOiv 

•In  the  alaive  talile  the  ilriver's  wages  have  Ixa-n  (daeetl  under  oviThead 
ehargea  t>eeau8e  the  driver  ia  jraid  by  the  nionth  and  liia  wagta  eoiitiiiue  even 
though  the  truek  ia  idle  because  of  repaira,  badweatlnr  or  laek  of  tniHineai.. 
anl  as.  of  eourae,  the  idleniaa  ahould  lie  of  long  duration,  wh:  n  the  driver  might 
lie  laid  off. 

Motor-Truck  Traffic,  New  York  and  Philadelphia 

One  of  the  most-used  routes  for  motor-truck  inter- 
urban  traffic  is  that  between  New  York  and  Philadel¬ 
phia.  Half  a  dozen  or  more  trucking  companies  are 
operating  a  daily  service  over  this  route,  and  numerous 
others  send  trucks  over  it  more  or  less  frequently,  as 
liusiness  requires.  Most  of  the  business  is  done  in 
five-ton  trucks  which  make  the  run  of  about  95  miles 
in  9  to  10  hours,  and  with  extra  mileage  to  pick  up 
freight  average  about  100  miles  per  day.  The  rail¬ 
way  rate  from  New  York  to  Philadelphia  per  100  lb. 
varies  from  33c.  on  Class  I.  freight  to  14ic.  on  Clas.s 
VI.  freight.  This  rate  on  first-class  freight  is  equiv¬ 
alent  to  $6.60  per  ton,  or  for  the  90-mile  rail  haul, 
f.3c.  per  ton-mile.  The  motor-truck  rate  for  small 


shipments  is  $1  per  100  lb.,  or  $20  per  ton.  On  larger 
shipments  this  rate  is  reduced,  and  some  companies 
will  carry  full  five-ton  shipments  for  $65,  or  $13  per 
ton.  If  the  total  length  of  haul  is  taken  as  100  mi'es, 
this  last  is  equivalent  to  a  rate  of  13c.  per  ton-mile 
paid  by  the  .shipper.  The  service  rendered  by  the  motor 
truck,  however,  in  order  to  be  compared  with  that 
rendered  by  the  railway,  must  have  added  to  the  railway 
charge  the  co.st  of  transfer  to  and  from  the  railway 
station  at  each  terminal.  At  the  lowest  rate  of  $13 
per  ton  charged  for  the  .shipment  by  truck,  the  shipper 
would  pay  $3.20  per  ton  for  cartage  at  each  end  to 
make  the  total  cost  of  the  rail  shipment  equal  the  cost 
of  the  shipment  by  truck. 

In  competition  wuth  the  express  companies  the  motor 
trucks  have  a  still  better  chance  for  profit.  The  express 
charge  per  100  lb..  New  York  to  Philadelphia,  ia  $1.15, 
and  this  rate  is,  of  course,  much  increased  for  the 
smaller  and  lighter  packages.  The  motor  truck’s  rate 
is  therefore  lower  than  the  express  rate,  and  it  gives  an 
equally  prompt  delivery. 

The  cost  per  mile  of  opearting  trucks  on  the  New 
York-Philadelphia  run  is  much  lower  than  for  the 
trucks  whose  expenses  are  considered  in  Tables  II  to 
IV”,  becau.se  the  average  daib  mileage  ia  100  miles  in¬ 
stead  of  50  miles. 

There  are,  however,  two  items  of  expense  on  the  New 
York-Philadelphia  service  which  should  be  added  to 
those  already  ascertained.  The  first  of  the.se  is  the 
driver’s  expense  account.  The  driver  must  be  provided 
with  meals  and  lodging  when  away  from  home.  One 
of  the  New  York-Philadelphia  companies  allows  its  driv¬ 
ers  $2  per  day  for  expenses,  or  $480  per  year  for  a  year 
of  240  days.  The  second  of  these  is  the  expense  of  car¬ 
rying  on  the  business,  especially  the  handling  of  ex¬ 
press  parcels.  This  is  much  higher  than  the  $696  per 
truck  allowed  under  the  head  “Supervision”  in  Table 
IV.  There  is  the  rental  of  w’arehouses  at  each  end  to 
be  provided  for,  and  the  wages  of  billing  clerks,  loaders, 
and  collectors.  In  other  words,  the  motor-trucking  con¬ 
cern  carrying  on  an  express  business  has  to  have  quite 
a  terminal  organization  and  terminal  expenses  of  its 
own. 

The  amount  of  these  terminal  expen.ses  will  obviously 
vary  greatly  according  to  whether  a  concern  is  hauling 
chiefiy  freight  in  sizable  consignments  or  small  parcels. 

For  a  tentative  estimate  of  the  annual  overhead  ex¬ 
pen.ses  of  a  five-ton  truck  in  the  New  York-Philadelphia 
business  we  may  add  to  the  $5556  in  Table  IV  the  fol¬ 
lowing  items: 

Dcpr-i  iatiiin  (iKlilitiunHl)  .  $300 

Iti-p'iirB  (additiniiiil)  .  200 

Drivt  r’a  cxfwnao  nl(ii»nn<  <. 

Conduct  Ilf  huaiiK'as  tadditiiiiiHl)  400 

$l.7«0 

We  thus  have  a  total  of  $7336  as  the  annual  overhead 
charges  or  for  a  year  of  240  days,  $30.44  per  day. 

In  ordinary  operation  the  trucks  make  one  trip  over 
the  road  daily  and  return  the  next  day.  For  thi.®  200- 
mile  round  trip  the  total  cost  will  be 

Ovi^liead  rh«W8,  2  daya  at  $30  44  .  $60  AO 

Dirert  rhurgve  for  icatHiIin-,  tiivsaiid  lubriratiuti,  200  iiiilra  at  i4»- .  28  00 


Avi-rage  coat  |>er  mile  $88.88  -t-  200  •  44  4  renta. 

If  a  motor  truck  could  always  run  fully  loaded,  both 
ways,  the  cost  per  ton-mile  of  transporting  freight  by 
:t  on  the  basis  of  the  above  figures  would  be  only 


r 


44.4c.  5  =  8.88c.  per  ton-mile.  But  no  transportation 

business  ever  has  such  ideal  conditions.  The  motor 
trucks,  on  this  particular  run,  on  account  of  the  large 
volume  of  business  available,  can  generally  get  a  fair- 
sized  load  one  way;  and  at  least  a  partial  load  on  the  re¬ 
turn  trip.  If  a  truck  carries  five  tons  one  way  and  one 
ton  on  the  return  trip,  it  will  accomplish  600  ton-miles 
of  transportation  on  the  two  days’  round  trip  and  the 
iost  per  ton-mile  would  l)e,  according  to  the  above  es¬ 
timates,  of  $88.88  600  ■=  14.81  cents. 

It  will  be  obvious  from  the  above  figures,  as  from  the 
earlier  tables,  that  the  success  or  failure  of  a  motor¬ 
trucking  concern  depends  chiefly  on  its  ability  to  keep  its 
trucks  moving  with  full  loads. 

INTERURBAN  MOTOR  TRUCK  TRAFFIC  IN  OHIO 

Figures  for  the  cost  of  motor-truck  operation  on  in- 
terurban  routes  in  Ohio  which  were  published  in  fvw- 
ftiuerritiff  News-Rerord  of  Apr.  10,  1919,  p.  717,  are 
noteworthy  l)ecau.se  they  show  results  with  trucks  of 
smaller  capacity  than  those  above  considered,  and  also 
becau.se  of  the  inclusion  of  items  for  driver’s  expenses 
and  for  helpers  on  the  run.  The  figures  cover  the  opera¬ 
tion  of  12  trucks  of  31  tons  capacity  which  have  been 
operateil  for  a  year  between  Cleveland  and  Akron,  and 
Cleveland  and  Youngstown.  The  Cleveland- Akron  run 
was  a  round  trip  of  100  miles,  including  movement  in 
the  city  to  pick  up  and  deliver  goods. 

In  this  service  the  cost  of  truck  operation  was  found 
to  be  as  follows,  using  the  .same  form  as  in  Table  IV : 

ANSI  Al.  OVKUHKAI)  KXI’ENSES 

I  )ri\  t  r'n  «  stroount  300 

Ttiit  firnr  *00 

l>r(  r.  riHtu.n  on  $S0O0)  1200 

Inter* h!  on  il**prt*ciatr<l  .  .  .  180 

1 111*111'}* IK «’  ^30 

<%»!ni)!.tr  ovt'tliiml  800 

<  i\*  r'**n  l  fin*  lu  linie  HiiiirrviKi*  n,  li<*<  nwr,  lax*#,  warehiaiae  rental  ami  all 

h*  lp  «»th»T  til  in  ilrivrrs  IteljK  n*  amt  repair  men .  1600 

$64)8 

1)1  HM  T  i;XI*K\SKS  PKH  MII.K  Ul^N 

t  iaa  tiine,  3  2  mili  H  |mt  jrallon  at  2Sr  .  7  8lr. 

I  iiliri  ’ants .  0  94r 

I'lr  I.  .  ^  77r. 


The  trucks  made  an  average  of  16,500  miles  per  year, 
-SO  the  total  of  overhead  and  direct  expenses  was  53.52c. 
per  mile.  The  average  load  was  4.25  tons  from  Cleve¬ 
land  to  Akron  and  2.15  tons  on  the  return  trip,  or  a 
total  of  320  ton-miles  for  the  round  trip  of  100  miles, 
or  an  average  cost  of  16.7c.  per  ton-mile. 

It  will  be  noted  that  while  these  trucks  were  of  a 
normal  capacity  of  31  tons,  they  were  regularly  over¬ 
loaded,  carr>’ing  over  20'’c  in  excess  of  their  rating,  on 
the  average.  The  expense  of  operation  was  not  ma¬ 
terially  less  than  for  five-ton  trucks  in  any  item  except 
interest  and  depreciation,  which  were  less  on  account 
of  the  smaller  first  cost.  This  result  agrees  with  the 
experience  of  some  of  the  companies  which  have  op¬ 
erated  2A-ton  trucks  on  the  New  York-Philadelphia 
run,  and  find  a  reduction  of  only  a  couple  of  dollars  or 
so  per  day  below  the  cost  of  operating  five-ton  trucks. 
The  cost  per  ton-mile  for  hauling  with  the  small-capacity 
truck  is  therefore  much  greater.  This  would  be  more 
apparent  in  the  above  figures  for  the  31-ton  trucks  in 
the  Cleveland- Akron  service  except  for  the  habitual 
overloading. 

The  motor-trucking  concerns  on  this  Ohio  route  are 
in  a  condition  similar  to  that  of  those  operating  be¬ 


tween  New  York  and  Philadelphia.  Goods  have  bt^t^n 
carried  at  very  low  rates,  in  many  cases  less  than  cost, 
because  the  truck  operators  did  not  know  what  their 
co.sts  were.  This  fact,  with  the  competition  of  the  truck¬ 
ing  concerns  which  run  only  an  occasional  trip,  has  made 
the  business  generally  unprofitable;  and  it  is  stated 
that  of  .some  twenty  trucking  companies  which  have 
carried  freight  between  Cleveland  and  Akron,  there  are 
only  two  still  in  business  which  have  la.sted  over  a  year. 

Cost  of  Operating  Fifth  Avenue  Omnibuse.s 

Some  ver>-  low  figures  for  the  cost  of  motor-vehule 
operation  are  given  in  the  official  report  of  the  New 
York  Omnibus  Co.,  which  operates  a  fleet  of  over  2(i0 
motor  omnibuses  in  New  York  City.  These  vehicles 
weigh  five  tons  and  have  seating  accommodations  for 
44  passengers.  The  average  load  carried  is  probably 
not  over  half  a  ton,  but  the  frequent  stopping  and 
.starting  and  the  operation  in  crowded  traffic  are  of 
course  unfavorable  to  economy  in  fuel  and  repairs.  The 
smooth  a.sphalt  pavement  and  very  easy  grades  over 
which  the  buses  run  are,  on  the  other  hand,  far  more 
favorable  than  the  average  roads  used  by  motor  trucks, 
and  the  omnibuses  average  72  miles  per  day  as  com¬ 
pared  with  the  50  miles  per  day  assumed  in  Tables  I 
to  IV.  Lost  time  is  also,  of  course,  very  small. 

The  total  operating  expenses  of  the  Fifth  Ave 
omnibuses  in  1916,  according  to  the  company’s  official 
report  to  the  New  York  Public  Service  Commission, 
were  18.22c.  per  bu.s-mile  or  $13.13  per  day  (excluding 
wages  of  conductors).  The  cost  per  mile  for  tires 
was  only  1.11c.  and  for  fuel,  2.18c.  The  drivers  were 
paid  only  30c.  per  hour. 

These  omnibuses  may  be  considered  as  about  equivalent 
to  a  two-ton  motor  truck,  run  fully  loaded  (part  of 
the  weight  of  the  double-deck  body  being  considered  a.s 
load  I.  On  this  as.sumption  the  operating  cost  of  these 
vehicles  would  be  9.11c.  per  ton-mile.  The  reported 
operating  co.st  omits  interest  on  the  investment  and 
profit,  but  is  supposed  to  include  depreciation. 

It  will  be  readily  understood  that  the  operation  of 
such  a  large  fleet  of  vehicles  over  regular  routes  makes 
possible  many  operating  economies  that  would  be  out 
of  the  question  on  a  country  line  wffiere  only  five  or 
six  vehicles  are  used,  and  w’here  conditions  of  road 
and  load  are  much  le.ss  favorable. 

Motor  Trucks  Handling  Excavated  Material 
on  a  Short  Haul 

In  the  construction  of  the  Army  ba.se  storage  ware¬ 
houses  in  Brooklyn,  N.  Y.,  in  1918,  185,350  cu.yd.  of 
excavated  material  was  hauled  by  motor  trucks  from  the 
site  to  a  dump  3.2  miles  away,  and  careful  records  were 
kept  of  the  hauling  cost  separate  from  the  loading  cost. 
The  trucks  worked  10  hours  per  day  and  averaged  57.6 
miles  per  day,  including  of  course  the  return  trip  empty. 
The  average  load  hauled  was  4.35  tons.  The  haul  was 
over  paved  streets.  The  trucks  averaged  nine  round 
trips  per  shift.  The  cost  of  haulage,  including  payroll, 
supplies,  a  commission  of  6%  on  the  cost  of  supplies  and 
plant  rental,  was  23 ic.  per  ton-mile. 

There  are  a  great  number  of  places  throughout  the 
country  w’here  hauling  is  being  done  with  motor  trucks 
at  prices  that  appear  very  low  compared  with  the  figures 
of  cost  which  have  been  given  above.  Careful  investi¬ 
gation  generally  shows  that  those  who  are  carrying 
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freight  at  very  low  figures  are  doing  so  because  they 
do  not  understand  the  necessity  of  including  interest 
and  depreciation  in  their  costs  if  they  would  escape 
bankruptcy. 

What  is  perhaps  a  typical  example  of  much  of  the 
motor-truck  competition  now  going  on  is  furnished  by 
motor-truck  freighting  between  two  towns  in  Montana. 
Whitefish  and  Kalispell.  These  towns  are  18  miles  apart 
by  highway,  while  the  distance  by  rail  is  25  miles  and 
the  rail  route  is  not  direct.  The  highway  has  been 
improved  for  the  whole  distance  with  gravel  or  macadam 
and  the  grades  are  generally  practically  level.  The  rail¬ 
way  rates  from  Kalispell  to  Whitefish  for  l.c.l.  shipments 
arc:  Per  100  lb.;  first-class,  27tc. ;  .second-class,  24c.; 
third-class,  19c.;  fourth-clas.s,  161  cents. 

A  motor-truck  line  is  run  between  the  two  towns 
by  a  man  who  also  operates  a  motor  omnibus  over  the 
same  route  and  runs  an  automobile  livery  business. 
He  operates  two  tw’o-ton  trucks  for  freight-handling 
and  carries  freight  from  Kalispell  to  Whitefish  for  20c. 
per  100  lb.  for  ordinary  freight  and  25c.  per  100  lb 
for  perishable  freight.  At  this  rate  he  gets  three- 
quarters  of  the  less-than-carload  shipments,  while  the 
railway  handles  the  balance  and  tbe  carload  busine.ss. 

His  two  trucks  average  one  round  trip  daily  each 
week-day  for  10  months  in  the  year,  and  generally  get 
full  loads  one  way,  but  no  return  load  worth  men¬ 
tioning.  At  the  20c.  per  100  lb.  rate,  the  charge  per 
ton  for  the  18-mile  haul  is  $4,  or  22c.  per  ton-mile. 
When  carrying  a  full  load,  each  motor  truck  will  earn 
$8  per  day.  Gasoline  coats  29c.  per  gallon,  or  $1.50 
per  round  trip.  This  leaves  only  $6.50  to  cover  cost 
of  tires  and  lubrication,  wages  of  driver,  interest,  de¬ 
preciation.  repairs  and  all  the  other  overhead  expenses 
enumerated  in  the  preceding  tables. 

The  owner  of  the  truck  says  he  “is  making  a  good 
comfortable  living  out  of  the  business.”  He  is  doubt¬ 
less  sincere  in  the  belief,  but  he  is  typical  of  many 
motor-truck  operators  who,  like  the  early  drivers  of 
the  “jitney”  cars,  are  using  up  their  capital  without 
knowing  it. 

Handling  Farm  Products  by  Motor  Truck 

A  bulletin  on  “Motor  Transportation  for  Rural  Dis¬ 
tricts”  was  issued  by  the  Bureau  of  Markets  of  the 
United  States  Department  of  Agriculture,  Jan.  29,  1919. 
It  records  the  results  of  investigations  of  60  motor-truck 
pxpre.ss  routes  in  various  parts  of  the  countr>\  Very 
few  truck  operators  were  found  who  had  any  accurate 
records  of  the  cost  of  conducting  their  business.  The 
Bulletin  says: 

It  is  a  regrettable  fact  that  there  are  practically  no  rural 
truck  operators  whose  general  plans  are  worth  study  by 
less  experienced  operators.  Practically  nowhere  have  rates 
for  truck  transport  been  fixed  by  adding  a  percentage  for 
profit  to  the  cost  of  service.  Cost  of  operation  is  not  well 
understood  by  most  operators  and  very  few  have  any  au¬ 
thoritative  information  in  this  connection.  The  bureau 
found  numerous  cases  where  truck  operators  who  thought 
they  were  making  a  profit  were,  as  a  matter  of  fact,  grad¬ 
ually  using  up  their  original  investment  for  current  ex¬ 
penses. 

In  the  concluding  portion  of  the  bulletin  the  limiting 
factors  to  the  development  of  motor  trucking  in  rural 
districts  are  summarized  as  follows: 

The  chief  factor  limiting  development  in  the  field  of  rural 
motor  hauling  is  the  cost  of  operation  as  compared  with 


that  of  railroads,  electric  lines  and  boat  lines.  Careful  at¬ 
tention  to  effecting  economies  may  offset  this  limiting 
feature  to  some  extent,  but  in  the  main  the  operator  cannot 
change  his  costs  of  operation  to  a  very  marked  degree.  This 
means  that  he  must  cater  to  a  class  of  business  which  will 
pay  a  small  additional  premium  for  a  speedier,  more  de¬ 
pendable  or  more  complete  service. 

Motor-Truck  Costs  Undkr  Country  Conditions 

The  figures  in  Tables  II.  to  IV.  above  represent  the 
costs  prevailing  in  or  near  the  large  cities.  It  is  impor¬ 
tant  to  consider  what  changes  may  be  expected  in  the.sc 
figures  in  operating  motor  trucks  in  a  country  di.strict 
on  such  a  line  as  is  here  considered. 

Driver’s  B’ayf’.s — Recent  action  by  the  tabor  organiza¬ 
tions  ordering  an  increase  of  wages  and  reduction  of 
hours  for  truck  drivers  will  raise  the  pay  of  drivers  con¬ 
siderably  above  the  $1500  given  in  Table  HI.  In  country 
districts,  however,  where  living  is  cheap  and  labor  unions 
are  less  powerful,  drivers  could  probably  be  hired  for 
regular  runs,  on  an  annual  salary,  for  not  over  $1200 
per  year. 

Interest  and  Depreciation — The  charges  for  interest 
and  depreciation  are  based  on  a  five-ton  truck  costing 
$6000  new,  or  $1200  per  ton  capacity.  This  price  is 
higher  than  the  average  cost  of  trucks,  but  is  that 
charged  for  a  make  of  truck  which  has  a  high  reputa¬ 
tion  for  reliability  and  freedom  from  breakdowns. 

One  of  the  striking  features  of  Table  III  is  the 
revelation  it  makes  that  of  the  cost  of  hauling  freight 
by  motor  trucks  about  three-fourths  is  overhead 
charges  which  go  on  just  the  same  whether  the  truck 
is  working  or  idle.  To  .save  $1000  in  the  first  cost  of 
a  truck,  therefore,  would  be  very  poor  economy  if  the 
saving  in  cost  means  that  material  and  workmanship  are 
of  a  sort  that  will  increase  the  percentage  of  break¬ 
downs  and  the  time  the  truck  has  to  stand  idle  for 
repairs. 

On  the  other  hand,  present  prices  for  trucks  are  based 
on  war-time  costs  of  labor  and  material.  There  is 
sharp  competition  in  motor-truck  manufacture,  and  a 
material  reduction  in  prices  w’ill  eventually  result. 

Garage — The  figure  for  garage  rental  of  $.300  per 
year  per  car  is  doubtless  fair  for  large  cities,  but  it 
is  too  high  for  countr>’  conditions  where  both  land  and 
labor  are  comparatively  cheap.  Half  the  amount  would 
probably  be  better  representative  of  conditions  there. 

Repairs  and  Supplies — The  figures  for  repairs  and 
supplies  plus  annual  overhauling  amounting  to  $900  per 
year  are  probably  high,  judging  by  the  figures  given 
in  Table  III,  although  .several  of  those  who  report 
approve  them  as  they  stand.  Under  country  conditions 
of  lower  labor  coat,  and  wdth  the  pro.spect  of  reduced 
prices  for  supplies  in  the  near  future,  probably  $600 
per  year  would  be  a  fair  estimate. 

License — The  license  fee  of  $60  per  year  is  doubtless 
the  actual  amount;  but  a  general  heavy  increase  in 
motor-truck  license  rates  must  be  expected.  Illinois  is 
issuing  $.50,000,000  of  bonds  for  road  construction  on 
the  assumption  that  the  interest  and  sinking-fund 
charge  on  the  is.sue  will  be  paid  from  motor-license 
receipts.  The  motor  truck,  because  of  the  heavy  burden 
it  has  placed  on  road  departments,  is  sure  to  be  assessed 
heavily  for  its  license  in  the  near  future. 

Superintendence — The  item  of  “supervision,”  amount¬ 
ing  to  about  $700  per  year  per  truck,  covers  the  whole 
cost  of  carrying  on  the  business,  office  rent,  salaries  and 


the  entire  office  expenses.  For  operating,  say  five  trucks 
to  carry  25,000  tons  per  year,  this  would  mean  a  total 
of  $.S500  to  carry  on  the  business.  It  would  seem  diffi¬ 
cult  to  do  it  for  any  less. 

Direct  Costs — The  bill  for  tires  should  be  reduced, 
as  tire  prices  are  likely  to  fall  after  war  conditions 
cease,  and  in  operating  over  regular  routes  the  tires 
often  do  better  than  the  guarantee.  The  lubricant 
e.stimate  is  probably  high  in  Table  II.  For  future  price 
conditions  and  in  country  operation,  a  total  cost  for 
tires  and  lubrication  of  5c.  per  mile  is  reasonable. 

The  future  cost  of  motor  fuel  is  a  subject  on  which 
much  might  be  written.  There  is  no  doubt  that  the  con¬ 
sumption  of  liquid  fuel  in  internal  combustion  engines  is 
increasing  much  more  rapidly  than  the  supply.  The 
cessation  of  the  war  relieves  the  situation  for  a  time, 
but  higher  prices  for  gasoline  in  the  future  appear  in¬ 
evitable.  Some  help  may  be  afforded  by  the  development 
of  a  satisfactory  kerosene  carburetor;  yet  this  will  not 
last  long,  as  the  consumption  of  kerosene  also  would 
then  soon  increase  and  overtake  the  demand.  On  the 
whole,  the  fuel  item  may  well  stand  as  in  Table  II. 

Omitted  Items — In  the  preceding  tables  two  notable 
omissions  are,  first,  taxes,  which  the  motor-truck  owner 
cannot  expect  to  o.scape,  and  second,  profit,  which  the 
truck  operator  must  have,  at  least  in  sufficient  amount 
to  cover  the  inevitable  risks  of  the  business. 

Lost  Time — All  the  items  of  e.\pense  above  considered 
are  computable  within  fairly  clo.se  limits.  The  varia¬ 
tions  noted  make  no  very  great  difference  in  the  total 
of  operating  e.xpenses.  We  come  now,  however,  to  an 
item  whose  variation  does  very  greatly  alter  the  ton- 
mile  cost  of  motor-truck  transport — the  item  of  lost 
time.  How  many  days  in  the  year  can  a  motor  truck 
operate?  What  average  mileage  will  it  make  on  these 
days?  What  average  load  will  it  be  able  to  obtain? 
On  the  answers  to  these  questions  usually  turns  the  suc¬ 
cess  or  failure  of  a  motor-truck  business. 

Deducting  Sundays  and  holidays,  there  are  about  300 
business  days  in  the  year.  In  Table  II  it  is  assumed 
ihat  60  of  these  days,  or  a  little  over  two  months,  will 
be  idle  time  because  of  repairs,  the  annual  overhaul, 
roaib  impassable  on  account  of  winter  snows  or  ice  or 
stormy  weather,  or  lack  of  business.  This  is  surely  a 
very  moderate  allowance.  Indeed,  it  is  too  low  for 
average  winter  conditions  in  the  northern  part  of  the 
United  States. 

Peak  Loads  in  Handling  Farm  Products 

The  conditions  of  operation  shown  in  Table  II.  repre¬ 
sent  the  experience  of  a  large  operator  of  motor  trucks 
having  a  fleet  of  over  75  vehicles  and  doing  hauling  by 
contract  in  various  parts  of  the  country.  The  conditions 
which  we  are  here  discussing  are  those  of  motor  trucks 
carrying  traffic  on  a  branch  line  from  a  railway  station 
to  an  outlying  town,  and  everything  depends  on  the 
character  of  the  traffic  to  be  handled.  If  coal  from  a 
mine  is  to  be  hauled  to  the  railway,  then  something  like 
a  uniform  traffic  the  year  round  may  be  expected.  On 
the  other  hand,  suppose  the  line  penetrates  a  grain¬ 
growing  region  where  wheat  or  com  or  barley  is  shipped 
to  market  during  three  or  four  months  following 
harvest,  and  there  is  only  a  light  business  during  the 
rest  of  the  year.  In  such  a  case  there  must  be  trucks 
enough  to  carry  “the  peak  of  the  load,"  and  several  of 
them  may  have  to  stand  idle  a  good  part  of  the  year. 


The  figures  given  in  Table  IV,  are  based  on  an  aver 
age  of  240  operating  days  per  year  and  50  miles  per 
day.  Under  the  branch-line  conditions  which  we  are 
discussing,  the  average  days  of  operation  per  year,  on 
account  of  lack  of  business  in  the  slack  season,  might 
fall  to  say  200.  On  a  line  only  10  miles  long,  the 
daily  mileage,  even  in  the  rush  season,  allowing  for 
delays  at  each  end,  would  hardly  exceed  60  miles. 

The  figures  given  in  Table  IV,  when  revised  to  apply 
to  the  conditions  on  a  country  branch  line  as  indicated 
above,  and  with  the  lower  prices  for  labor  and  eimip. 
ment  that  may  be  fairly  expected  in  the  future,  would 
be  as  follows: 

TABLE  V  ESTIMATED  OVERHEAD  rilARGES  PER  YEAR  FOR  \ 
S-TON  GASOLINE  MOTOR  TRUCK  OPERATED  ON  A  Col  NTHV 
BRANCH  LINE  UNDER  NORMAI.  PRICE  CONDITIONS  AM) 
AVER.\GING  50  MILES  PER  DAY  FOR  200  DAY'S  PER  YEAR 

Driver'*  wa«r« .  II20() 

Dppreriatian  ( 20* .  on  $5000  inventnirnl) .  jggg 

Intemt  (6%  on  $5,000  iiivestnirnt) .  300 

IneurMtoe .  450 


Maintensnre  and  annual  overhaul. 

I.it^enae  fe« . 

Body  upkeep . 

.Supen’isiiin . . 

Tazra  (2^  on  $5,u00) . 

Profit  (10%  on  $5.000) . 


Total  per  annum .  $5,156 

Total  per  day  (or  200  dayr .  $’i 

Total  per  mile  for  50  miles  per  day .  51  5^- 

Direri  CAirye*  I’er 

Tires  and  lubricant .  i, 

Gasoline .  7, 


1'otal  o(  overhead  and  direct  charaes  per  day .  Ill  7« 

Total  <if  overhead  and  direct  charKe*  per  mile .  h)  5^ 

Oist  per  ton-mile  for  full  load*  one  way  and  half  load  leturnina .  Is  «ik 

From  this  table  it  is  again  evident  how  much  more 
the  ton-mile  cost  is  influenced  by  the  annual  mileage 
made  and  the  tonnage  carried  than  it  is  by  changes  in 
the  figures  for  operating  expenses,  even  when  the 
changes  are  of  considerable  amount. 

(B)  COST  OF  OPERATING  LIGHT-TRAFFIC 
RAILWAYS 

We  next  desire  to  know  the  ton-mile  cost  of  hauling 
freight  over  the  light-traffic  railway  whose  construction 
cost  was  estimated  above.  To  make  the  figures  directly 
comparable  with  those  assumed  above  for  the  motor 
truck,  they  should  include  maintenance  and  depreciation 
charges  on  the  rolling  stock,  but  should  exclude  those 
on  the  roadway  itself,  since  these  have  already  been 
separately  estimated. 

There  are  no  railway  statistics  from  which  such 
figures  can  be  directly  obtained.  To  give  a  basi..  for 
an  estimate.  Table  VI  has  been  compiled  from  the 
Interstate  Commerce  Commission  statistics  for  1916. 
It  gives  figures  of  operating  cost  for  nine  railway  com¬ 
panies  of  Class  II  (those  having  gross  earnings  between 
$100,0()0  and  $1,000,000  per  annum)  which  have  a 
traffic  density  less  than  20,000  ton-miles  per  annum  per 
mile  of  road. 

Omitting  two  of  the  companies  named  in  Table  VI 
which  carried  less  than  6000  ton-miles  of  freight  per 
mile  of  road,  the  average  freight  charges  on  the  other 
six  roads  varied  from  2.91c.  to  5.30c.  per  ton-mile. 
This  freight  rate  was  generally  high  enough  to  pav 
the  operating  expenses  (which  includes  the  cost  of  track 
maintenance),  but  left  very  little  balance  for  a  return 
on  the  investment.  There  should  be  deducted  from  these 
ton-mile  charges,  therefore,  a  sufficient  amount  to  cover 
the  expenditure  on  track  maintenance,  and  there  should 
be  added  a  sufficient  amount  to  cover  interest  and  depre- 
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ciatioii  on  the  rolling  stock  used.  On  any  light-traffic 
railway  such  as  we  are  considering,  maintenance  of  way 
will  cost  much  more  than  interest,  maintenance  and  re¬ 
pair  of  rolling  stock. 

Reference  to  Table  VI  shows  that  the  ton-mile  costs 
are  closely  influenced  by  the  size  of  the  train  hauled. 
The  Ouachita  &  Northwestern  R.R.  hauled  120  tons  of 
freight  per  train,  charged  2.91c.  per  ton-mile  and  earned 
$3.38  per  freight-train-mile.  Its  entire  expense  for 
conducting  transportation  and  maintaining  its  rolling 
>tock  was  $1.47  per  freight-train-mile.  Hence,  after 
adding  to  this  last-named  figure  a  reasonable  amount  to 
cover  interest  and  depreciation  on  the  rollong-stock 
eciuipment,  it  is  clear  that  its  average  freight  rate  of 
2.91c.  per  ton-mile  was  probably  nearly  double  the  oper¬ 
ating  cost,  omitting  the  roadway  expenses. 

The  Ohio  River  &  Northwestern  Ry.  had  an  average 
freight-train  load  of  only  23.68  tons  and  earned  $1.03 
per  freight-train-mile  from  its  ton-mile  charge  of  5.03c. 
Its  expenses  for  conducting  transportation  and  main¬ 
taining  rolling  stock  were  48c.  per  mile  run  by  all 
trains,  passenger  as  well  as  freight,  indicating  a  cost 
of  perhaps  3c.  per  ton-mile. 

The  investigation  might  be  continued  at  much  greater 
length,  but  the  figures  already  quoted  are  sufficient, 
probably,  to  show,  first,  how’  greatly  the  operating  cost 
per  ton-mile  varies  with  the  size  of  trainload,  and, 
second,  how  great  is  the  advantage  of  the  railway  over 
ihe  motor  truck  in  being  able  to  handle  its  traffic  in 
large  units, 

tO  COST  OF  HAULING  OVER  EARTH  ROADS 

As  has  been  pointed  out,  the  drawback  of  the  earth 
road  as  a  highway  is  not  merely  the  high  cost  of  trans¬ 
portation  over  it,  but  the  blockade  of  transportation 
<iver  it  by  mud  for  a  considerable  part  of  the  year. 
This  blockade  is  a  much  more  serious  matter  for  motor 
trucks  than  for  horses  and  wagons,  on  account  of  the 
very  high  overhead  charges  .shown  above. 
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Before  the  war  a  common  price  in  many  parts  of  the 
country  for  the  hire  of  a  team  of  horses  and  driver 
was  $5  per  day.  Such  a  team  might  haul  a  tw’o-ton 
load  over  a  good  earth  road  in  good  weather  for  10 
miles  and  return  with  the  empty  wagon  for  a  day’s 
work.  This  gave  a  total  of  20  ton-miles  per  day  at  a 
cost  of  $.5,  or  25c.  per  ton-mile.  This  figure  was  re¬ 
duced  in  some  cases  by  the  use  of  three  or  four  horses, 
which  on  a  gravel  road  or  on  an  earth  road  in  a  dry 
climate  would  enable  the  load  to  be  increased  to  three 
or  four  tons. 

Under  the  conditions  of  a  dozen  years  or  more  ago. 
hauling  freight  by  highway  was  done  at  the  lowest 
ton-mile  cost,  not  over  the  good  roads  of  the  East,  but 
on  some  of  the  long  hauls  over  very  primitive  roads  in 
the  Far  West.  Here  freight  hauling  was  an  important 
business.  Long  strings  of  6  to  10  horses  or  mules  were 
attached  to  a  heavy,  broad-tired  wagon,  behind  which 
were  often  attached  one  or  more  trail  wagons.  At  that 
time  horses  and  mule.s  w’ore  raised  at  very  small  cosc 
on  the  great  Western  st(x;k  ranches.  As  two  men 
could  manage  a  freighting  outfit  carrying  6  to  8  tons, 
the  ton-mile  cost  was  brought  down  to  a  low  figure. 

The  war  ended  this  condition.  Prices  of  horses, 
mules,  harness  and  feed  were  doubled  in  a  .short  time, 
and  the  cost  of  labor  was  likewise  doubled.  It  will  be 
a  long  time  beforeThese  prices  sink  to  their  former  level 
and  it  may  well  l)e  doubted  whether  the  former  condi¬ 
tions  can  ever  be  reproduced. 

Government  Statistics  on  Cost  of  Hauling 
Farm  Produce 

In  1906  the  Department  of  Agriculture  collected  in¬ 
formation  from  its  county  crop  correspondents  in  all 
parts  of  the  United  States  concerning  the  cost  of  haul¬ 
ing  farm  produce  from  the  farms  to  shipping  points 
over  common  roads.  Recently  that  inquiry  has  been 
repeated,  and  the  results  of  both  inquiries  were  pub¬ 
lished  in  the  Department’s  “Monthly  Crop  Report”  for 
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86  65 

83  56 

90  86 

228  19 

94  05 

1  ai<l  interest  on  bonds . . 

I’iid  dividends.. . . 

$50,000 

$50,915 

$12,000 

$40,000 

$240,000 

$50,000 

$34,500 

October,  1918.  The  averages  for  the  entire  United 
States  are  briefly  as  follows: 


Horar'a 

190b 

9  7 

and  WaiconM 
1918 

9  0 

Motor  Truc-kB 
1918 

113 

KoiiikI  triiit*  iN-r  day 

1  2 

1  2 

3  4 

hueltrb^  rarrirtl  imt  Umd: 

(  V>rn 

39 

59 

58 

\Vh<Ht 

55 

5b 

84 

C.imt  Ilf  hHiiliiiK  IMT  tiin-iiiilr: 

Corn 

19. 

3  3. 

15. 

Wlll-Mt 

19, 

30, 

15. 

In  presenting  these  figures,  the  author  of  the  report. 
P'rank  Andrews,  of  the  Bureau  of  Crop  .P^stimates,  says 
that  while  most  of  the  hauling  from  farms  is  done  by 
the  farmers  themselves,  the  estimated  costs  reported 
are  ba.sed  largely  upon  the  usual  charges  in  the  various 
(ounties  for  hiring  a  team  and  wagon  or  motor  truck 
by  the  day. 

These  figure  show  the  great  advance  that  has 
taken  place  in  the  cost  of  hauling  by  horses  since  the 
war.  The  figures  of  cost  reported  are  subject,  however, 
to  a  very  large  percentage  of  error.  The  table  of  coats 
of  haulage  in  diflerent  sections  of  the  United  States 
in  the  “Crop  Report”  bears  internal  evidence  that  the 
ideas  of  the  various  correspondents  and  their  in¬ 
formants  as  to  what  constituted  the  cost  of  transport 
varied  widely.  Costs  per  ton-mile  for  wagon  haulage 
reported  in  1906  varied  from  16  to  28c.,  and  in  1918 
from  22  to  52c.  For  motor  trucks,  the  reported  costs 
per  ton-mile  vary  from  36c.  in  the  Rocky  Mountain 
region  to  9c.  in  the  North  Central  States. 

In  studying  these  figures  it  should  be  borne  in  mind 
further  that  the  motor  trucks  used  for  hauling  farm 
produce  are  generally  of  small  capacity,  one  or  two 
tons  only,  and  that  their  use  for  hauling  farm  produce 
can  cover  only  a  small  part  of  the  year.  From  the 
analysis  of  motor-truck  operating  costs  which  has  pre¬ 
ceded,  it  appears  altogether  probable  that  the  figures 
for  haulage  cost  reported  by  the  Department  of  Agri¬ 
culture’s  correspondents,  in  many  cases,  at  least,  include 
only  the  direct  co.st  and  omit  such  important  factors  as 
interest,  depre<*iation  and  other  overhead  expenses. 

IV.  Road  Costs  and  Hauling  Costs  Combined 

On  the  foundation  laid  by  the  preceding  discussion, 
a  comparison  may  now  be  made  of  the  cost  of  highway 
traffic  and  railway  traffic,  by  adding  to  the  figures  per 
Ion-mile  for  the  use  of  the  road,  given  in  Table  I,  suit¬ 
able  figures  for  the  cost  of  hauling  traffic  over  the  road. 

It  will  be  clear  from  the  preceding  discussion,  also, 
that  the  choice  of  any  particular  figure  to  set  down 
must  be  made  arbitrarily  and  represents  merely  an 
assumption  to  fit  a  hypothetical  set  of  local  conditions. 
What  has  been  determined  is  that  the  cost  of  moving 
traffic  by  the  three  methods  considered  varies  between 
w'ide  limits.  Motor-truck  hauling  costs  under  the 
country'  branch-line  conditions  here  assumed  might 
range  from  12c.  to  25c.  or  more  per  ton-mile;  railway 
operating  costs  from  lie.  to  5c.  or  more  per  ton-mile; 
haulage  w'ith  horses  and  wagons  from  20c.  to  40c.  or 
more  per  ton-mile.  In  Table  VII,  in  which  the  road  costs 
and  hauling  costs  are  combined,  medium  values  are 
taken  in  each  case. 

Doubtless,  many  engineers  will  be  surprised  that  the 
cost  per  ton-mile  for  hauling  by  motor  trucks  is  so 
much  greater  than  the  ton-mile  cost  on  a  light-traffic 
railway.  Yet  it  needs  only  a  direct  comparison  of  the 


conditions  of  operation  to  see  how  great  is  the  advan¬ 
tage  of  the  rail  line  in  moving  freight.  The  railway 
locomotive,  even  on  a  light-traffic  line,  hauls  20  to  loti 
tons  or  more  of  paying  freight,  as  compared  with  five 
tons  hauled  by  the  motor  truck.  The  railway  locomotive 
develops  its  power  from  coa!  co.sting  $1  to  $3  per  ton, 

r\HLK  VII  C'OMI>AH.\TI\K  COST  OK  H.M  I.I.N'G  25.'J03  TONS  oi 
KHEIOHT  PKH  .WXl'M  OVK.H  .V  MNE  10  MILES  LO.NC 
KY  THREE  DIKFEKENT  METHODS 


- C<»-t  (MT  Tim  per  Milo  fur - 

IW  of  Totiil  (',..1 

Road.  IlHuliiiir,  Total,  por  T..11  fm 
Kind  of  Hoad  C'oiita  Coots  CVnts  lO-Mili  II  ,ul 

I '.u rill  road  .  I  2<  35  36.24  $3  (12 

Molor-lrtiok  road .  5.09  lb  21.09  2  II 

Knilaa.v  .  5.24  3  8  24  82 


while  the  motor  truck  burns  gasoline  at  25c.  or  more  per 
gallon.  The  railway  car  has  chilled  cast-iron  wheeb 
rolling  on  steel  rails  The  v.’heels  and  rails  cost  per- 
liaps  $30  per  ton,  and  their  wear  is  very  small.  The 
motor  truck  rolls  on  rubber  tires,  whose  cost  per  ton- 
mile  of  traffic  moved  may  be  nearly  as  great  as  the 
entire  cost  per  ton-mile  of  operating  the  light-trattii 
railway. 

The  motor  truck  in  five-ton  units  costs  about  $1200 
per  ton  of  carrying  capacity  and  has  a  life  of  only 
five  or  six  years.  A  railway  freight-car  of  moderate 
capacity,  such  as  would  be  used  on  a  light-traffic  road, 
costs  perhaps  $25  per  ton  of  carrying  capacity.  A  light 
locomotive  would  cost  as  much  more  per  ton  of  hauling 
capacity  or  a  total  for  the  railway  rolling  stock  of 
about  one-twenty -fifth  as  much  per  ton  carried  as  a 
motor  truck  costs.  Cars  and  locomotives,  which  roll  on 
rails,  have  a  very  long  life,  at  least  20  to  25  years  on 
the  average.  The  motor  truck  or  any  vehicle  which 
travels  over  highways,  even  when  the  latter  are  well 
paved,  is  subjected  to  .shocks  and  wear  and  tear  that 
limit  its  useful  life  to  five  or  six  years. 

Reference  has  been  made  in  the  preceding  discussion 
to  the  difficulty  a  motor-truck  line  experiences  in  han¬ 
dling  peak  loads  economically.  The  contrast  in  the  cost 
per  ton  capacity  of  the  railway  freight  car  over  the 
motor  truck  makes  it  evident  why  the  railway  can  han¬ 
dle  its  peak  loads  at  a  small  fraction  of  the  cost  of 
a  motor-truck  line.  In  Table  IV  the  overhead  expense 
of  a  five-ton  motor  truck  w'as  shown  to  be  at  the  rate  of 
about  $5500  per  annum,  when  the  truck  is  in  active  use. 
When  such  a  truck  is  out  of  commission  for  a  long  time 
because  of  lack  of  business  the.se  overhead  expenses 
would  be  reduced  to  perhaps  $2000  per  annum,  or  $400 
per  ton  of  capacity.  This  figure  is  easily  fifty  tinie.s 
the  cost  to  a  railway  of  its  idle  freight  cars  per  ton 
of  capacity. 

The  railway  has  a  special  advantage  in  handling 
peak-load  conditions  on  a  branch  line  if  the  track  of 
the  branch  will  stand  the  operation  over  it  of  standard 
freight  cars.  Not  only  is  transfer  of  freight  at  the 
junction  with  the  main  line  saved,  but  cars  of  foreign 
roads  are  brought  in  to  move  the  crops  or  other  seasonal 
busine.ss,  and  are  taken  elsewhere  when  the  rush  .sea.son 
is  over. 

V.  Conditions  Which  Favor  Motor-Truck  Operation 

The  preceding  comparison  of  the  highway  and  the 
railway  has  been  made  on  the  assumption  that  the 
two  lines  would  be  built  on  substantially  the  same  route 
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between  terminals.  It  very  often  happens,  however, 
that  motor  trucks  compete  with  the  railway  under 
conditions  which  handicap  the  rail  route  either  in  cost 
of  construction  or  in  cost  of  operation  or  both. 

Steep  Grades — The  motor  truck  can  in  case  of  neces¬ 
sity  climb  grades  as  steep  as  20%,  while  10%  is  about 
the  limit  of  what  the  railway  can  negotiate  and  grades 
aI)ove  5  to  6%  require  either  operation  of  the  railway 
with  motor  cars  or  else  such  expedients  as  very  heavy 
geared  locomotives  and  a  small  load  hauled  in  propor¬ 
tion  to  the  w'eight 

It  often  happens  that  a  highway  for  motor  trucks  can 
be  built  between  two  terminals  which  will  be  one-half 
or  one-third  as  long  as  a  railway  line  between  the  two 
points.  This  of  course  heavily  handicaps  the  railway 
in  the  competition. 

Limited  Right-of-Way — If  a  branch-line  railway  is 
built  it  must  generally  be  located  on  its  own  right-of- 
way,  and  there  must  be  a  public  highway  besides  to 
reach  the  same  point.  There  are  many  locations  where 
the  right-of-way  for  the  railway  line  will  involve  diffi¬ 
culty  and  large  expense.  It  is  a  very  great  advantage  of 
the  motor  truck  that  it  operates  on  a  highway  which  is 
usable  by  other  traffic  as  well. 

Right-of-way  difficulties  for  railway  construction  have 
multiplied  manyfold  since  the  days  of  active  raihvay 
building  thirty  years  ago.  The  mere  fact  that  the 
motor  trucks  now  available  to  move  traffic  over  an  im¬ 
proved  road  helps  to  satisfy  the  public  demand  for 
cheaper  transportation  and  lessen  the  possibility  of 
success  in  obtaining  at  any  reasonable  figure  the  right- 
of-way  for  a  branch  railway  line. 

Havdliv.g  Local  Business — In  the  comparison  of  cost 
above  it  was  assumed,  for  the  sake  of  simplifying  the 
computation,  that  the  traffic  was  all  moved  from  ter¬ 
minal  to  terminal.  In  nearly  all  cases,  however,  the 
traffic  on  a  country  branch  line  should  be  picked  up  and 
delivered  all  along  the  route.  The  motor  truck  run- 
iiing  on  the  highway  has  a  great  advantage  in  serving 
the  population  along  the  line  of  the  road  over  the  rail¬ 
way  operating  on  its  own  right-of-way. 

.4gain,  the  motor  truck’s  ability  to  take  its  load  from 
origin  through  to  destination,  while  less  important  than 
at  the  city  terminal,  has  a  value  in  the  country  as 
well.  On  a  certain  part  of  the  traffic  handled  by  the 
railway  there  must  be  added  a  transfer  charge  at  one 
or  both  ends  of  the  line  before  the  cost  of  rail  haul 
can  be  directly  compared  with  the  cost  of  the  motor¬ 
truck  haul. 

Short  Railway  Spurs  No  Longer  Pra^iticable — It  is 
evident  too,  that  the  coming  of  the  motor  truck  has 
ended  the  construction  of  very  short  branch  or  spur¬ 
line  railways,  except  when  these  are  designed  to  handle 
special  traffic  such  as  the  output  of  a  mine  or  an  in¬ 
dustrial  plant,  or  a  timber  tract.  Of  course,  where  a 
V-ranch  can  interchange  cars  with  the  main  line  and 
avoid  transference  of  freight  at  the  junction  point,  it 
can  often  save  materially  by  delivering  freight  nearer 
to  its  final  destination  and  shortening  the  final  haul  over 
the  highway. 

The  cost  of  operating  verj'  short  branch-line  railways, 
however,  is  disproportionately  high,  and  it  is  so  difficult 
to  get  a  rate  for  the  short  distance  that  will  com- 
I>ensate  for  the  cost  that  there  is  no  incentive  for  the 
building  of  such  roads. 

When  the  railway  era  began,  the  cost  of  railway 


freight  transportation  was  several  times  what  it  is 
today.  Can  a  like  reduction  be  expected  in  the  evolution 
of  the  highway  and  tne  motor  truck?  Undoubtedly, 
motor  truck  costs  will  be  reduced;  but  the  inherent 
limitations  under  which  the  truck  operates  forbid  hope 
of  any  such  great  reduction  as  has  occurred  on  the 
railway.  Pas.senger  fares  by  rail,  it  may  be  noted,  are 
not  greatly  changed  from  those  in  force  seventy-five 
years  ago.  The  cost  of  freight  haulage  has  l>een  reduced 
chiefly  by  handling  traffic  in  larger  units — large  cars 
and  long  trains.  No  change  of  such  great  extent  i.« 
possible  with  the  motor  truck  operating  on  the  public 
highw’ay.  There  are,  how'ever,  certain  economies  that 
may  be  made  by  hauling  trailer  wagons  behind  the  motor 
trucks  and  thereby  increasing  the  tonnage  hauled  in  a 
single  outfit. 

Examplks  of  thk  Usk  of  Trailers 

The  Highways  Motor  Transport  Co.,  of  Cleveland, 
Ohio,  has  been  operating  for  a  year  past  a  fleet  of  Troy 
trailer  wagons  of  three  tons  capacity.  These  are  hauled 
behind  Packard  trucks  and  operate  from  Cleveland  to 
points  as  far  east  as  Conneaut,  70  miles,  and  west  to 
Tole»lo,  120  miles.  It  is  stated  that  these  trailers  are 
operated  at  an  average  cost  of  8.3c.,  per  mile,  and  have 
an  overhead  charge  of  $3..50  per  day  for  interest  and 
depreciation  on  the  investment,  insurance,  garage  ex¬ 
pense  and  a  helper  at  $3  per  day.  Assuming  an  average 
daily  mileage  of  50  miles  per  day,  these  overhead  charges 
amount  to  13c.  per  mile.  Adding  the  direct  expense 
of  8..3c.  per  mile,  we  have  a  total  of  21..3c.,  or  7.1c.  per 
mile  per  ton  carried. 

Another  trucking  concern,  the  Liberty  Highway  Co., 
has  for  some  time  operated  trains  consisting  of  a  four- 
wheel  drive  five-ton  motor  truck  hauling  two  Troy  five- 
ton  trailer  wagons  between  Toledo  and  Detroit,  a 
distance  of  70  miles.  The  trip  is  made  in  7J  to  9  hours 
and  two  trips  are  made  in  three  days.  Detailed  figures 
of  cost  are  not  obtainable;  but  from  the  preceding 
review'  of  the  cost  of  motor-truck  operation  it  will  In? 
evident  that  the  much  larger  tonnage  handled  in  one 
unit  will  cut  down  the  cost  per  ton-mile  very  greatly. 
The  first  cost  of  the  trailer  wagon  per  ton  of  capacity 
is  less  than  half  the  cost  of  the  motor  truck,  and  its 
depreciation  and  repairs  are  very  much  less.  Of  course, 
there  is  an  increase  in  the  operating  cost  per  mile  for 
fuel  and  for  repairs,  when  a  truck  is  used  as  a  tractor; 
a  helper  for  the  driver  is  required,  and  the  speed  is 
materially  reduced. 

From  such  figures  as  are  available,  it  appears  to  be 
a  fair  estimate  that  where  road  conditions  make  po.s- 
sible  the  hauling  of  ten  tons  of  freight  on  trailers  behind 
a  five-ton  truck,  and  the  business  is  sufficient  to  obtain 
fair  loads,  the  cost  of  hauling  per  ton-mile  should  be 
cut  in  half  compared  with  the  cost  of  carrying  with 
the  truck  alone. 

There  is  no  doubt  that  the  use  of  trailers  is  bound 
to  increase  rapidly.  A  dozen  enterprising  manufac¬ 
turers  are  already  building  trailer  wagons  for  use  behind 
motor  trucks.  Even  for  short  hauls  in  and  around  cities 
the  use  of  trailers  is  rapidly  increasing;  and  the  saving 
by' their  use  is  much  greater  where  they  are  used  for 
longer  hauls  and  are  operated  between  terminals  over 
regular  routes. 

There  is  another  most  important  possibility  in  the 
operation  of  trailers,  and  that  is  their  use  to  distribute 
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and  collect  freitrht  without  rehandling  at  the  end  of 
the  nin.  As  already  noted,  it  does  not  pay  to  use  a 
five-ton  truck  to  collect  small  shipments,  and  roads 
radiating  from  the  terminal  would  often  be  too  weak  to 
carry  such  a  truck.  Trailer  wagons  of  one  to  three 
tons  capacity,  however,  could  be  hauled  by  horses  or 
light  motor-trucks  to  farms  or  stores  or  mills  to  be 
loaded  or  discharged,  and  then  returned  to  the  terminal 
to  be  made  up  into  trains  to  be  hauled  over  the  main 
road. 

There  is  without  doubt  more  or  less  of  a  tendency  to 
discourage  the  use  of  trailers  by  imposing  legal  restric¬ 
tions.  These  restrictions  are  justified  where  steel-tired 
vehicles  are  hauled  behind  motor  trucks  over  hard  roads. 
The  injury  to  the  road  done  by  steel-tired  wheels  hauled 
at  motor-truck  speeds  justifies  legal  restrictions  on  the 
use  of  .such  trailers.  The  wear  and  tear  on  the  vehicle 
so  operated  is  pretty  certain  to  limit  its  use  clo.sely. 
even  in  the  absence  of  official  road  ordinances. 

The  u.se  of  trailer  wagons  with  rubber-tired  wheels 
behind  motor  trucks,  however,  appears  favorable  to  the 
highways  rather  than  otherwise.  Where  trailers  are 
hauled,  some  of  the  temptation  to  overload  the  truck 
it.self  is  removed.  Still  more  important,  probably,  is 
the  reduction  of  speed  where  trailers  are  hauled. 

There  is  every  reason  to  believe  that  overspeeding  of 
heavy  trucks  is  as  important  a  cause  of  injury  to  im- 
pro\ed  roads  as  overloading.  The  impact  of  a  motor 
truck,  carrying  nine  tons  or  more  on  the  rear  axle 
and  traveling  at  10  to  20  miles  an  hour,  as  its  wheels 
roll  over  the  unavoidable  imperfections  in  the  paved 
surface,  is  evident  to  the  senses  of  anyone  standing 
'oeside  the  road  as  the  truck  passes. 

Without  doubt,  the  .speed  of  motor  trucks  should  be 
strictly  limited  by  automatically  locked  governors  which 
would  not  only  shut  off  power  but  apply  brakes  when 
speed  limits  are  exceeded,  to  prevent  overspeeding  down 
grades.  Truck  drivers  have  been  prolific,  however,  in 
finding  ways  to  beat  .speed  governors;  and  where  a 
truck’s  .speed  is  held  down  by  hauling  trailers,  the 
road  is  saved  from  a  certain  amount  of  impact. 

Economic  Capacity  op  Motor  Trucks 

The  question  will  inevitably  be  raised  whether  the 
cost  of  motor  trucking  might  not  be  reduced  by  u.sing 
larger  trucks  of  capacity,  say  10  tons,  and  building  the 
road  strong  enough  to  carry'  them.  From  all  information 
available,  the  cost  of  roads  capable  of  enduring  such  a 
heavy  loading  would  be  out  of  all  proportion  to  the 
saving  made. 

T!ie  five-ton  truck  fully  loaded  imposes  a  load  of  some 
18,000  lb.  on  the  rear  wheels,  and  requires  a  tire  some 
10  in.  wide  on  these  wheels.  To  double  this  load  w-ould 
require  doubling  the  width  of  face  of  the  tire;  but  such 
very  broad  tires  do  not  distribute  the  stress  equally. 
The  tires,  the  trucks  themselves  and  the  roadway  are 
all  sure  to  suffer.  The  10-ton  truck  has  a  field,  doubt¬ 
less,  on  paved  city  streets;  but  for  country  roads  the 
five-ton  truck  appears  to  l>e  fully  as  large  a  vehicle 
as  practical  road-building  conditions  warrant,  especially 
as  it  is  not  uncommon  to  see  such  trucks  actually  carry¬ 
ing  a  load  of  six  to  seven  tons. 

There  will  not  be  lacking  engineers,  doubtless,  who 
will  argue  that  the  five-ton  truck  is  too  heavy  and  that 
a  three-ton  truck,  which  would  permit  a  cheaper  road¬ 
way  that  would  have  a  longer  life  with  less  cost  for 


maintenance,  would  be,  in  the  long  run,  more  economical. 
Experience  in  the  operation  of  heavy  motor  tiuck< 
is  still  too  limited  to  permit  a  final  apswer  to  this 
question.  The  mo.°t  that  can  be  said  is  that  the  opinion 
of  engineers  who  have  had  the  best  opportunity  to 
ob.serve  the  behavior  of  roads  under  heavy  motor-truck 
traffic  is  that  ro.ads  can  be  built  within  practicable 
limits  of  cost  which  will  give  satisfactory  service  under 
the  five-ton  truck. 

It  may  be  noted  here,  also,  that  the  answer  to  this 
question  will  be  influenced  by  climatic  conditions.  In 
the  mild  and  arid  climate  of  California,  for  example, 
where  heaving  from  frost  is  unknown  and  where  drain¬ 
age  is  comparatively  simple,  the  road  engineers  do  not 
worry  over  10-ton  sugar-beet  trucks  passing  over  the 
roads.  In  a  humid  climate,  where  frost  penetrates  the 
ground  3  to  4  ft,  in  an  ordinary  w’inter,  the  road 
engineer  may  be  excused  for  an  unfriendly  feeliny 
toward  heavy  motor  trucks  in  general. 


VI.  Making  Light-Traffic  Railways  Pay 

The  importance  of  the  light  traffic  railway  a.s  a 
part  of  the  whole  transportation  machine  is  demon¬ 
strated  by  the  preceding  discussion.  What  can  be  done 
to  put  the.se  lines  on  a  better  basis? 

The  first  and  most  obvious  thing  is  to  permit  them 
to  charge,  so  far  as  the  traffic  will  bear  it,  rate**  high 
enough  to  cover  their  operating  expenses  and  fi.xed 
charges.  That  railway  rates  should  be  sufficient  to  cover 
at  least  the  cost  of  service  is  now  accepted  by  every¬ 
one.  In  conformity  with  this  principle,  the  light-traHir 
lines  should  be  made  to  pay  their  way.  The  practice  of 
operating  these  lines  at  a  loss  and  making  up  the  deficit 
from  the  profits  earned  on  the  main  line  is  economically 
un.sound  and  effei't  u  unjust  distribution  of  the  trans¬ 
portation  tax. 

The  other  way  to  make  the  light-traffic  railways  pay 
is  by  operating  them  at  lower  coat,  and,  in  the  case  of 
newly  built  roads,  constructing  them  at  low  cost  so  as 
to  keep  down  fixed  charges. 

Few  realize,  probably,  that  the  railway  of  today  i? 
far  inferior  to  the  railway  of  half  a  century  ago  for 
handling  light  traffic  economically.  American  engineers^, 
faced  with  the  necessity  of  handling  heavy,  long-distance 
tr.aflic  at  low  cost,  have  led  the  world  in  increasing  the 
size  and  capacity  of  railway  cars  and  locomotives.  The 
result  has  been  as  injurious  to  the  light-traffic  lines  as 
it  has  been  beneficial  to  the  roads  of  heavy  traffic. 

A  great  deal  has  been  WTitten  concerning  the  enor¬ 
mous  saving  in  transportation  cost  through  the  inter¬ 
change  of  freight  cars,  by  which  a  freight  shipment 
travels  from  origin  to  destination  over  many  different 
lines  of  railway  without  breaking  bulk.  But  on  branch 
lines  of  light  traffic  this  means  at  the  present  day  that 
track  and  bridges  must  be  capable  of  carr>'ing  can 
of  100,000-lb.  capacity.  Indeed,  on  the  heavy-traffic 
lines  in  the  East  it  is  recognized  that  the  coming 
freight  car  is  the  200,000-Ib.  car.  It  is  already  a  very 
important  problem  on  many  branch  roads  whether  large 
amounts  of  money  should  be  spent  in  strengthening 
track  and  bridges  or  whether  an  embargo  must  be  laid 
on  cars  of  high  capacity.  On  branch  lines  of  con¬ 
siderable  length  which  handle  only  light  traffic  there  cat! 
be  little  doubt  as  to  the  answer.  Notwithstanding  the 
protests  of  individual  shippers  and  consignees,  such  as 
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I'oal  merchants,  it  will  often  be  a  more  economical  propo¬ 
sition  to  transfer  the  loads  of  exceptionally  heavy  cars 
than  to  build  and  maintain  track  and  structures  capable 
of  carrying  them  safely. 

On  the  lines  of  lightest  traffic,  this  principle  may  be 
carried  further  still  and  special,  light  rolling  stock  may 
be  used.  Of  course  this  applies  rather  to  lines  here¬ 
after  constructed  than  to  present  lines,  since  there  are 
hardly  any  standard-gage  roads  now  in  operation  which 
have  not  been  built  to  carry  ordinary  standard-gage 
rolling  stock. 

It  will  require  courage  to  defend  this  light-rolling- 
stock  proposition,  because  in  the  public  mind  the  idea 
has  become  firmly  fixed  that  big  cars  and  big  locomotives  ^ 
are  synonymous  with  economical  tran.sportation.  Engi¬ 
neers  who  have  studied  European  railway  methods  with 
an  open  mind,  however,  have  been  impressed  with  the 
fact  that  what  is  suited  to  one  set  of  conditions  may 
not  be  at  all  adapted  to  another  set  of  conditions.  The , 
small-capacity  freight  cars  on  English  railways,  for 
example,  have  many  advantages  for  handling  their, 
short-di.stance,  small-consignment  traffic,  which  would . 
be  lost  were  American  60,000-lb.  or  100,000-lb.  freight 
cars  substituted.  Even  in  American  railway  practice 
the  increase  in  capacity  of  cars  has  on  many  roads 
more  than  kept  pace  with  the  ability  of  the  operating 
departments  and  the  traffic  departments  to  keep  the  ^ 
cars  loaded  to  a  reasonable  percentage  of  their  capacity. 

On  branch  lines  of  very  light  traffic,  say  20,000  to 
50,000  tons  per  annum,  especially  those  of  considerable 
length,  where  low  cost  of  track  construction  and  main¬ 
tenance  is  imperative,  the  large-capacity  freight  car  is 
an  economic  absurdity. 


Narrow  Gage  or  Standard  Gage 

The  older  members  of  the  profession,  at  least,  are 
aware  that  the  narrow-gage  railway  when  first  intro¬ 
duced  was  heralded  as  filling  the  long-felt  want  for 
a  low-cost  type  of  railway  adapted  to  handle  light 
traffic  economically.  Many  millions  of  dollars  were  in¬ 
vested  in  narrow-gage  railway  construction  on  the 
strength  of  this  fallacious  idea.  But,  save  in  exceedingly 
rough,  mountainous  country,  where  very  sharp  curva¬ 
ture  is  essential,  with  heavy  embankments  and  cuts,  the 
difference  in  cost  of  construction  between  the  standard 
gage  and  the  narrow  gage  is  trifling.  The  real  advan¬ 
tage  of  the  narrow  gage  in  reducing  construction  cost  is 
(hat  its  light  cars  and  locomotives  permit  the  use  of 
a  lighter  track  and  lighter  structures. 

If  a  branch  line  were  to  be  planned  from  the  begin¬ 
ning  with  the  idea  that  it  would  use  its  own  light¬ 
weight  rolling  stock  and  not  attempt  to  interchange 
cars  with  the  standard-gage  line  with  which  it  con¬ 
nected,  there  would  then  be  no  reason  why  a  narrow 
gage  might  not  be  adopted  instead  of  the  standard  gage. 

Even  in  such  a  situation,  it  is  difficult  to  make  out 
a  good  case  for  the  narrow  gage.  Standard-gage  loco¬ 
motives  and  cars  can  be  built  of  a.s  light  weight  and 
as  small  capacity  as  narrow-gage  cars.  The  cost  of 
hauling  standard-gage  rolling  stock  from  car  or  loco¬ 
motive  works  is  much  less.  The  small  saving  in  con¬ 
struction  cost  of  narrow-gage  roadbed  over  that  of  the 
standard  gage  is  often  fully  offset  by  the  more  careful 
maintenance  required  on  narrow-gage  track  because  of 
the  narrower  support  afforded  to  the  roiling  stock. 

A  very  practical  advantage  of  the  standard  gage  is 
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the  fact  that  all  locomotive  and  car  shop.s  are  accus¬ 
tomed  to  standard-gage  work  and  all  tools  and  materials 
are  adapted  to  it,  while  narrow-gage  work  is  special 
end  inevitably  involves  greater  co.'^t  of  construction  per 
ton  of  capacity.  It  is  common  practice,  also,  to  use 
on  standard-gage  branch  lines  locomotives  and  cars 
which  on  account  of  light  capacity  have  become  obsolete 
for  main  line  use. 

Electric  Traction  Not  Feasible  for  Light  Traffic 

On  railways  built  in  rough  country,  when  it  is  at¬ 
tempted  to  economize  in  cost  of  construction  by  adopt¬ 
ing  steep  grades,  it  becomes  necessary  to  use  locomotives 
of  considerable  tractive  power  to  haul  paying  trains. 
These  locomotives  have  heavy  wheel  loads,  which  require 
an  added  weight, of  rail.  If  tractive  power  is  increased 
by  increasing  the  number  of  coupled  driving  wheels, 
then  either  a  limit  is  set  to  the  degree  of  curvature 
which  _  can  be  used  or  the  locomotives  cause  heavy 
expense  in  track  maintenance. 

,.VVhen  the  electric  railway  was  first  introduced  many 
engineers  felt'-that  it  opened -up*  new  possibilities  in 
economic  transportation,  sincevit  made  itipossifile  for 
the' first  time  to;  apply,  power^  to  rail  wheelsiof  a  car 
or  train  and  thus  tp_  ascend  grades,  up -.to,.  10.  to  12%. 
Also,  it  was*  expected  to  m^e,pQssible.  t^ie  use  of 
lighter  rails  on  light-jtraffic  roads,  since  the-heayy^^^eam 
locomotive  was *nO{ longer  required.-.  But ‘^for^ handling 
light  traflic  an  electric  railway  is  handicapped >'by, ’the 
investment  necessary  for  the  power  station  and  trans¬ 
mission  lines.  Besides  adding  very  materially  to  the 
first  cost  of  construction,  the  power  station  and  trans¬ 
mission  line  establi.sh  a  fixed  expense  for  operation 
which  has  to  continue  for  practically  the  entire  24 
hours  unless  the  line  is  able  to  purchase  current  from  an 
existing  power  station. 

It  has  .seemed  well  to  set  down  these  general  con¬ 
siderations,  well  known  though  they  are  to  most  engi¬ 
neers,  since  they  demonstrate  pretty  clearly  that  the 
light-traffic  railw’ay  lines  cannot  find  salvation  by  con¬ 
version  from  steam  to  electric  traction. 

Maintenance-of-Way  Expenses 

The  cost  per  mile  of  maintenance-of-way  is  one  of  the 
heaviest  items  in  the  light-traffic  railw’ay’s  expense 
account.  Higher  cost  of  ties  and  of  track  labor — two 
of  the  largest  items  in  track  maintenance-^are  likely 
to  be  pennanent  conditions  hereafter.  Most  light-traffi*; 
railways  keep  down  their  roadway  costs,  through  the 
compulsion  of  poverty,  by  sheer  neglect.  Lower  costs 
will  probably  be  secured  in  the  long  run,  however,  where 
a  company  can  afford  to  invest  ei.ough  in  its  road  to 
provide  good  drainage,  ballast,  and  creosoted  ties,  even 
if  the  latter  are  of  cheaper  wood.  Such  a  tnick  with 
light  rolling  stock  and  a  small  volume  of  traffic  .should 
reduce  to  a  small  amount  the  lal)or  required  for  main¬ 
tenance. 

Independent  Motor  Cars 

For  handling  light  traffic  on  branch-line  railways  the 
theoretical  advantages  of  an  independent  motor  .car 
carrying  its  own  motive  power,  and  (capable  of  opera^ 
tion  with  a  much  smaller  crew  than  a  train  hauled  by 
a  steam  locomotive,  have  long  been  evident.  For  more 
than  a  quarter  century,  in  various  countries  of  the 
world,  experiments  have  been  made  in  the' construction 
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and  operation  of  such  cars,  often  on  a  considerable  scale. 

Motor  cars  propelled  by  steam  power  are  in  fact 
almost  as  old  as  the  locomotive.  Gasoline-electric  cars, 
in  which  a  gasoline  or  oil  en^ne  drives  a  irenerator 
which  furnishes  current  to  electric  motors  which  drive 
the  car,  have  been  extensively  exploited,  often  in  com¬ 
bination  with  storasre  batteries  to  assist  the  car  in 
starting  and  climbing  grades. 

The  greatest  commercial  success  thus  far  attained  by 
any  type  of  railway  motor  car  has  been  achieved  by  the 
McKeen  gasoline  motor  car,  which  was  originated  14 
years  ago  by  W.  R.  McKeen,  Jr.,  then  superintendent 
of  motive  power  of  the  Union  Pacific  R.R.  This  car 
is  driven  by  a  gasoline  engine  with  a  silent  chain  con¬ 
nection  direct  from  the  engine  shaft  to  the  car  axle. 
Over  126  McKeen  cars  have  been  built  and  put  in 
service  on  railways  in  the  United  States  and  foreign 
countries.  The  Union  Pacific  R.R.  has  had  the  largest 
experience  in  the  operation  of  such  cars,  having  20  of 
Ihem  in  service. 

Operating  Expenses  of  McKeen  Gasoune  Cars 

The  operating  sheet  for  the  McKeen  cars  on  the  Union 
Pacific  system  for  the  year  1917  (the  last  figures  pub¬ 
lished)  shows  average  direct  operating  expense  for 
these  cars  of  36.39c.  per  motor-car  mile.  Of  this  total, 
17.90c.  was  spent  for  repairs,  8.29c.  for  fuel,  Ic.  for 
lubricants  and  supplies,  1.43c.  for  cleaning  and  watching 
and  7.77c.  for  motormen  and  other  trainmen.  The  cars 
averaged  107.4  miles  run  per  day.  The  failures  in 
service  averaged  one  for  each  5236  miles  run,  or  one 
for  every  49  days  of  service.  The  depreciation  charged 
for  the  year  on  the  20  cars  was  $15,098.40,  an  average 
of  $754.92  per  car  or  3ic.  per  car-mile. 

The  McKeen  Motor  Car  Co.  builds  cars  equipped  with 
engines  of  either  200  hp.  or  300  hp.,  and  weighing 
66,000  to  74,000  lb.  for  the  cars  with  the  smaller 
engines  and  78,000  lb.  to  86,000  lb.  for  the  cars  with  the 
larger  engines.  Practically  all  the  cars  built  have  been 
for  passenger  service,  or  else  combination  cars,  with  a 
separate  compartme’it  for  baggage,  express  and  light 
freight.  The  larger  cars  can  be  arranged  for  seats  for 
106  passengers.  Assuming  a  car  weight  of  25,000  lb., 
this  would  be  a  weight  of  724  lb.  per  seated  passenger. 

The  designers  of  railway  motor  cars  have,  almost 
without  exception,  followed  the  conventional  lines  of 
railway  rolling  stock  in  their  work.  Therein  lies  the 
reason  why  the  independent  motor  car  has  never  at¬ 
tained  the  success  for  handling  light  traffic  that  has 
been  predicted  for  it. 

The  cars  are  too  costly  for  the  light-traffic  railways 
to  afford  their  purchase.  They  are  too  heavy  for  light 
track.  They  are  too  expensive  in  operation,  especially 
in  the  outlay  for  repairs ;  and  the  lost  time  in  the  shop 
is  too  great.  In  1916  the  Union  Pacific  railway  motor 
cars  averaged  one-fourth  of  their  time  in  the  shop. 

Even  with  this  showing,  the  independent  motor  car 
for  branch-line  passenger  service  represents  a  mate¬ 
rial  economy  compared  with  trains  hauled  by  steam 
locomotives.  It  is  doubtless  true,  also,  that  the  de¬ 
signers  of  these  cars  have  built  such  cars  as  railway 
officers  demanded.  But  herein  lies  the  real  root  of 
the  trouble.  Little  study  has  been  given  to  the  special 
problems  involved  in  handling  light  traffic  economically ; 
and  few  have  appreciated  how  radically  different  are 
the  conditions  from  those  on  heavy-traffic  roads. 


The  development  of  the  automobile  has  revolutionized 
many  fields  of  mechanical  engineering,  and  the  lessons 
it  can  teach  have  only  begun  to  be  learned.  There  is 
no  reason  why  a  car  which  rolls  on  smooth,  steel  rails 
need  be  any  heavier  than  a  vehicle  which  travels  on 
highways  and  is  constantly  subjected  to  severe  shocks; 
yet  a  motor  omnibus  weighing  with  its  motor  equipment 
only  five  tons  may  carry  60  persons  while  a  railway 
car  without  any  motor  equipment  and  carrying  70  pas¬ 
sengers  often  weighs  35  tons,  or  five  times  as  much  per 
passenger  carried. 

Car  Designers  Should  Study  Automobile  Practice 

Making  all  allowance  for  the  necessity  of  provision 
for  traction  and  buffing  shocks  in  railway  cars  moved 
in  long  trains,  and  for  other  limiting  conditions,  it  is 
evident  that  the  designers  of  rolling  stock  for  light- 
traffic  railways  need  to  study  the  achievements  in  auto¬ 
mobile  design. 

There  ought  to  be  developed,  for  use  on  light-traffic 
branch-line  railways,  an  independent  motor  car  of  light 
weight  and  low  cost,  seating  25  to  40  passengers,  and 
with  an  engine  of  probably  not  over  60  to  100  hp.  It 
should  be  manufactured,  not  “built,”  with  standard 
parts,  so  that  repairs  and  renewals  could  be  quickly 
made  without  long  detention  in  the  shop.  Such  a  car 
should  handle  express  and  package  freight  demanding 
frequent  service,  either  in  a  separate  compartment  or 
in  a  light  trailer  car,  hauled  by  the  motor  car.  It 
should  be  possible  to  operate  such  a  car  in  country  dis¬ 
tricts,  under  such  price  standards  as  prevailed  prior  to 
the  war,  for  not  more  than  15  to  25c.  per  mile.  Light 
freight  cars  operated  by  one  man  could  be  run  for 
even  less. 

There  is  a  real  opportunity  here  for  some  of  the 
enterprise  and  capital  now  being  lavishly  expended  in 
the  motor-truck  field,  where  competition  is  intense,  to 
be  diverted  in  a  direction  where  no  effective  work  is 
now  being  done  and  where  the  need  is  great 

“Rail  Wagons”  to  Reduce  Terminal  Cost 

The  great  advantage  of  the  motor  truck  over  the 
railway  is  in  eliminating  rehandling  and  consequent 
cost  at  the  terminals.  The  great  advantage  of  the 
railway  over  the  motor  truck  is  in  its  low  cost  of  haul¬ 
ing  over  the  road. 

The  Bonner  “rail  wagon”  plan  of  freight  tran.sport 
described  in  Engineering  News-Record  of  Oct.  24,  1918. 
p.  783,  is  a  scheme  to  reduce  the  cost  of  terminal 
handling  on  goods  transported  by  rail.  A  car  body 
suitable  for  use  on  either  a  steam  or  electric  railway 
is  so  built  that  freight  wagons  of  a  special  type  with 
their  wheels  straddling  the  car  frama  can  be  moved  over 
the  car  body  and  then  raised  so  as  to  rest  on  the  car 
body  by  compressed  air  jacks.  These  “rail  wagons”  are 
loaded  with  goods,  and  then  hauled  by  horses  or  motor 
trucks  to  the  railway  line.  They  are  then  placed  on 
the  railway  car  and  carried  to  the  city  or  town  to 
which  they  are  destined.  Here  the  wagons  are  taker 
off  the  car  and  hauled  through  the  streets  to  the 
consignee. 

Of  course,  for  long-distance  rail  hauls  the  extra 
weight  of  the  “rail  wagons”  and  the  smaller  capacity  of 
a  freight  car  loaded  with  them  would  increa.se  the 
cost  of  the  haul.  For  shorter  distances,  such  as  the 
transpoHation  of  market-garden  products  from  out- 


July  10,  1919 


FREIGHT  TRANSPORT  BY  RAILWAY  AND  BY  MOTOR  TRUCK 


67 


lying  districts  to  a  city  over  an  interurban  electric 
railway,  the  system  promises  to  effect  a  large  saving 
in  the  total  cost  of  transport. 


VII.  The  Business  Organization  of  the  Light-Traffic 
Railway  and  of  Motor  Truck  Lines 

No  review  of  the  competition  between  the  motor  truck 
and  the  railway  would  be  complete  without  a  word  as  to 
the  contrast  in  their  relative  business  positions  and  as 
to  changes  needed  to  put  each  on  a  more  efficient  basis. 
One  would  go  far  to  find  a  sharper  contrast  than  that 
between  the  business  position  of  the  light-traffic  railway 
and  the  motor  truck  at  the  present  time. 

On  the  one  hand  are  the  truck  manufacturers  lavish¬ 
ing  millions  of  dollars  in  the  development  of  their 
machines  and  in  pushing  them  into  use,  while  hundreds 
of  millions  are  being  expended  on  the  highways  and 
many  thousands  of  concerns  are  undertaking  motor¬ 
truck  operation. 

On  the  other  hand  are  the  light-traffic  railways,  “dead 
broke”  financially,  unable  to  spend  any  money  to  better 
their  methods  or  machinery,  and  with  public  opinion 
confirmed  in  the  belief  that  the  industry  is  a  hopeless 
failure. 

There  is  a  partial  explanation  of  this  contrast  in  the 
fact  that  the  motor-truck  business  is  open  to  free  com¬ 
petition,  while  the  railw’ay  is  a  natural  monopoly  and 
is  subject  to  regulation  by  public  authority.  The  free 
field  and  the  hope  of  large  profit  are  stimulating  enter¬ 
prise  in  the  manufacture  and  use  of  motor  trucks,  just 
as  railway  construction  was  stimulated  half  a  century 
ago,  before  public  regulation  of  the  railway  was  estab¬ 
lished.  The  necessity  of  that  regulation  is  now  uni¬ 
versally  recognized;  but  few  have  yet  perceived  that, 
the  incentive  of  profit  having  been  taken  from  the 
railway  business,  the  further  development  of  the  in¬ 
dustry  must  be  undertaken  by  public  authority  or  it  will 
not  be  done  at  alb 

The  preceding  review’  has  made  it  clear  that  the 
light-traffic  railway  has  a  very  important  place  to  fill 
in  the  great  transportation  network.  How  to  build, 
maintain  and  operate  such  railways  at  low  cost  is  a 
matter  of  great  public  moment.  Instead  of  abandoning 
such  railways,  as  is  now  being  done,  thousands  of  miles 
of  such  lines  ought  to  be  put  under  construction  to 
give  cheap  transportation  to  regions  now-  undeveloped. 
It  is  useless  to  look  to  private  enterprise  to  undertake 
this  work.  The  betterment  and  extension  of  the  light- 
traffic  railway,  w'hich  means  so  much  to  the  country’s 
prosperity,  will  have  to  be  undertaken  by  some  Govern¬ 
ment  agency. 

Here  is  an  urgent  reason  for  the  Federal  Department 
of  Transportation  which  has  been  recommended  to 
Congress  by  the  railway  executives.  The  greatest  hope 
of  improved  efficiency  for  the  country’s  transportation 
machine  lies  in  the  improvement  of  these  light-traffic 
lines.  A  Federal  Department  of  Transportation  could 
not  begin  its  career  with  a  more  helpful  task  than  this. 

This  matter  closely  concerns  also  the  other  railway 
problem — the  destinies  of  the  great  railway  systems. 
There  is  a  current  idea  that  the  branch  lines  ought  to 
be  cut  off  from  the  great  systems  and  left  to  sink 
or  swim  under  local  ownership  and  management.  This 
idea  was  fostered  by  the  action  of  the  Government  when 
it  took  over  the  entire  railway  system  of  the  country’ 


except  certain  unprofitable  light-traffic  branch  lines 
which  it  refused.  In  line  with  this  idea,  w’hen  the  roads 
are  returned  to  the  owning  companies,  if  conditions  of 
the  past  are  to  be  restored,  most  financiers  would  bo 
only  too  glad  to  prune  from  the  big  systems  many 
branches  which  are  only  a  drain  on  the  company’s 
treasury. 

But  such  a  break-up  and  disorganization  of  the  trans- 
port.ation  network  would  be  a  serious  blow  to  efficient 
service.  The  day  of  the  little  railway  company  as  a 
local  enterprise  has  gone.  The  necessary  overhead  ex¬ 
penses  of  a  small  organization,  and  the  limitations  in 
the  grade  of  technical  ability  it  can  obtain,  are  among 
the  reasons  that  enable  a  large  system  to  lease  a  branch 
line  and  operate  it  at  a  profit  where  an  independent 
company  would  inevitably  fall  behind.  The  objection 
of  the  large  company  to  the  operation  of  branch  lines 
will  be  obviated  when  the  principle  is  established  that 
the  branch  line  must  pay  its  own  w’ay.  The  service 
given  and  the  rates  charged  must  be  such  as  will  permit 
this,  and  the  operating  company  must  not  be  compelled, 
by  pressure  of  public  opinion  or  by  public  authority, 
to  furnish  a  service  more  expensive  than  shippers  and 
travelers  who  use  the  line  are  willing  to  pay  for. 

Public  Regulation  of  the  Motor  Truck  Business 

It  has  just  been  noted  how  greatly  the  free  com¬ 
petition  prevailing  in  the  motor-truck  field  is  stimulat¬ 
ing  its  development.  A  close  view  of  the  situation 
reveals,  however,  that  unlimited  competition  here  pro¬ 
duces  such  w’aste  that  its  continuance  may  be  to  the 
injury  of  both  the  truck  owner  and  the  public. 

The  detailed  analysis  of  motor-truck  operating  costs 
w'hich  has  been  given  in  the  preceding  has  shown  that 
the  ton-mile  cost  depends  much  more  on  the  volume  of 
business  than  on  the  outlay  in  operating  the  truck. 

With  the  fierce  scramble  for  business  which  is  now 
going  on,  and  with  new’  competitors  all  the  time  appear¬ 
ing — usually  with  a  general  ignorance  of  operating 
costs — the  inevitable  re.sult  is  to  divide  up  the  bu.«ine.ss 
to  such  an  extent  that  no  one  can  obtain  full  truck 
loads,  profits  disappear,  and  the  concerns  which  try  to 
render  a  regular  and  reliable  service  find  themselves 
unable  to  carry  the  burden  which  such  service  involves. 

This  situation  has  already  been  recognized  in  a  num¬ 
ber  of  states,  where  the  business  of  operating  motor 
trucks  as  a  common  carrier  has  been  placed  under 
control  of  the  public  service  commission.  The  opera¬ 
tion  of  motor-truck  service  over  a  given  route  is 
governed  by  a  franchise  giving  one  concern  the  ex¬ 
clusive  right  to  render  such  service  as  the  franchise 
specifies,  and  at  agreed  rates.  Any  such  monopoly  is 
only  partial  of  course,  since  it  still  leaves  the  use  of 
the  road  open  to  the  individual  truck  owner  carrying 
his  owm  goods  It  is  effective  enough,  however,  to 
eliminate  competitive  wastes. 

To  the  highway  engineer  a  very  hopeful  feature  of 
such  public  control  over  motor-truck  routes  is  the 
possibility  it  opens  of  better  regulation  of  truck  loads 
and  speeds  than  has  hitherto  been  possible.  Not  only 
will  the  holder  of  an  exclusive  franchise  for  operating 
a  motor-truck  route  have  his  own  vehicles  under  strict 
official  .scrutiny,  but  he  will  be  on  the  watch  for  any 
infringement  of  weights  and  speed  limits  by  inde¬ 
pendent  truck  owners  attempting  sporadic  competition 
with  him. 
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Lightning  Pushes  Sidewalk  Off 
Concrete  Bridge 

Railing  Is  Also  Displaced  for  Distance  of  90  Feet 
and  Steel  Rods  Are  Pulled  Apart  in 
Pure  Tension  Break 


During  a  severe  electrical  storm  on  the  evening  of 
June  9,  1919,  ligtning  struck  the  Burlington  St. 
reinforced-concrete  bridge  across  the  Iowa  River  at 
Iowa  City,  Iowa,  and  displaced  the  concrete  railing  on 
one  side,  completely  severed  the  concrete  sidewalk  from 
the  structure  proper,  and  generally  caused  damage  to 
the  extent  of  about  $3,000.  The  effect  of  the  force  of 
the  stroke  may  be  noted  from  the  accompanying  views. 


LOOKI.VG  TOWARD  THE  BROKEN  PLACE  WHERE 
LIGHTNING  STRUCK  CONCRETE  SIDEWALK 


HOW’  THE  SIDEWALK  PUSHED  OVER  BY  LIGHTNING 
CRACKED 

According  to  Stanley  M.  Hands,  city  engineer,  the 
greatest  force  must  have  acted  at  the  base  of  the  hand¬ 
rail  and  in  a  horizontal  direction.  The  bridge  is  a  solid- 
arch  reinforced-concrete  structure  carrj’ing  the  side¬ 
walk  on  longitudinal  w’alls  with  regularly  spaced  cross 
w’alls,  as  shown  in  the  detail  drawing  herewith.  The 
handrail,  of  concrete,  was  carried  on  the  outside  fascia 
wall  and  tied  therein  by  reinforcing  rods.  The  slab 
itself  was  reinforced  with  J-in.  rods  in  both  directions. 
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SECTION  THROUGH  SIDEW’ALK  AT  IOWA  CITY  CO.NCRETE 
BRIDGE 


As  shown  in  the  views  the  handrail  was  displaced  to 
the  north — toward  the  river  side — and  the  sidew'alk  to 
the  south — toward  the  roadway — the  distance  from  end 


to  end  of  the  rupture  being 
about  96  ft.  The  concrete  at 
the  base  of  the  handrail  was 
shattered  on  the  surface,  but 
only  a  clean  break  about  2  in. 
wide  shows  on  the  bottom  of 
the  floor  slab. 

As  stated,  the  sidewalk  and 
slab  are  reinforced  longitudi¬ 
nally  and  latterally  with  .'-in. 
twisted  bars,  and  a  conduit 
for  gas,  electric  wires  and 
telephones  is  provided  under 
the  sidewalk.  These  rods  were 
of  mild  steel.  The  force  of 
the  shock  (was  sufficient  to 
pull  the  i-in.  twisted  rods  in¬ 
to  two  parts,  shatter  the  con¬ 
crete  which  gave  the  bond,  and 


HANDRAIL  DISPLACED  AND  SIDEW'ALK  BROKEN  FROM 
CONCRETE  BRIDGE  BY  LIGHTNING 
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than  flexural  bending.  In  other  words,  in  beams  having 
a  ratio  of  length  to  depth  less  than  the  ratio  of  unit 
stress  employed  in  bending  to  unit  stress  employed  in 
shear,  the  factor  of  horizontal  shear  should  receive 
consideration. 

Modern  Tests 

The  latest  tests,  which  are  reported  in  the  1912  bul¬ 
letin  of  the  United  States  Forest  Service  and  the  1909 
bulletin  of  the  University  of  Illinois,  were  applied  to 
timber  of  so-called  merchantable  grade,  passing  ordi¬ 
nary  commercial  inspection.  Results  of  these  testa  for 
longleaf  yellow  pine  give  an  average  ultimate  bending 
stress  of  approximately  5000  lb.  per  square  inch  and  an 
average  ultimate  horizontal  shear  of  about  300  lb.  per 
square  inch.  Some  failures  in  horizontal  shear  occur¬ 
red  at  188  lb.  per  square  inch  and  the  reports  record 
a  large  percentage  of  failures  as  taking  place  in 
horizontal  shear,  rather  than  by  tension  or  compres¬ 
sion  in  bending.  As  a  result,  design  unit  stresses  are 
recommended  as  low  as  120  lb.  per  square  inch  for 
longleaf  yellow  pine  in  horizontal  shear.  (Approved 
by  the  American  Railway  Engineering  Association.) 

Position  of  Applied  Loads  Affects  Results — The  teats 
just  mentioned  were  practically  all  made  with  two  con¬ 
centrated  loads  placed  at  the  third  points  of  the  beam 
span.  No  testa  were  made  to  examine  the  strength  of 
the  beam  in  shear  with  concentrated  loads  placed  near 
the  point  of  support  where  a  designer  would  ordinarily 
place  such  a  load  in  order  to  compute  the  maximum 
horizontal  shear  to  proportion  properly  a  given  beam 
for  shearing  stresses. 

It  is  a  fact,  as  the  tests  about  to  be  described  indicate, 
that  with  concentrated  loads  nearer  the  point  of  support 
than  the  third  point,  the  resistance  a  beam  offers  in 
horizontal  shear  becomes  very  much  greater.  Hence, 
if  a  designer  were  to  determine  the  size  of  a  beam 
required  to  carry  a  moving  load  by  placing  the  load  in 
such  a  position  as  to  obtain  the  maximum  computed 
horizontal  shear — that  is,  near  the  point  of  support — 
and  then  use  the  low  unit  stress  of  120  lb.  per  square 
inch  (as  recommended  from  tests  based  on  the  third- 
point  loadings)  he  would  in  most  cases  find  that  much 
larger  beams  would  be  required  than  would  be  actually 
necessary,  and  a  waste  of  material  would  result  there¬ 
from. 

With  the  loads  near  the  point  of  support,  beams  will 


Concentrated  Load  Tests  of  Yellow- 
Pine  Beams  for  Shear 

Results  Show  Previous  Horizontal  Shear  Values 
Used  in  Design  Too  Low,  and  50  Per 
Cent.  Increase  Is  Recommended 

By  L.  R.  Manville  and  C.  R.  Hill 

PREVAILING  unit  stresses  in  horizontal  shear  now 
in  use  in  computing  the  strength  of  timber  beams 
are  misleading,  since  they  have  been  established  from 
tests  in  which  two  concentrated  loads  were  applied 
invariably  at  the  third  points  of  the  beam  span,  where¬ 
as  the  position  of  the  applied  loads  on  the  beam  has  a 
decided  influence  on  the  resistance  a  beam  offers  in 
horizontal  shear.  It  is  the  aim  of  this  article  to  discuss 
results  of  experiments  showing  how  such  shear  values 
are  so  influenced,  in  order  that  the  computation  and 
unit  stresses  used  in  the  investigation  of  old  beams,  or 
the  design  of  new  beams,  may  be  more  intelligently 
applied.  Longleaf  yellow-pine  beams  only  were  tested 
and  will  be  considered  in  this  discussion. 

Two  Main  Factors  in  Beam  Design. 

The  four  conditions  of  stress  which  should  receive 
consideration  in  beam  design  are  cross-grain  bearing, 
shear  across  the  grain,  shear  with  the  grain,  and  flex¬ 
ural  bending.  While  the  wood  fibers  take  a  permanent 
set  at  about  600  lb.  per  square  inch  in  cross-grain  bear¬ 
ing  this  condition  is  not  critical.  If  any  bearing  of 
reasonable  width  and  length  is  furnished,  high  bearing 
stresses  should  cause  little  concern,  as  the  local  distress 
in  the  timber  fibers  over  reaction  points,  impairs  but 
little  the  sustaining  power  of  the  beam  itself.  Like¬ 
wise,  cross-grain  shear  is  not  a  critical  stress,  the  unit 
vertical  shear  being  equal  to  the  unit  horizontal  shear, 
as  wood  will  withstand  a  unit  stress  in  cross-grain 
shear  several  times  greater  than  in  horizontal  shear. 
With  these  two  eliminations,  timber  beam  design  can 
then  be  confined  to  two  considerations — flexural  bend¬ 
ing  and  horizontal  shear  along  the  grain  of  the  wood 
fibers. 

Flexural  Bending — In  proportioning  a  beam  for  flex¬ 
ural  bending  stresses,  the  procedure  is  familiar,  and  the 
strength  of  beams  in  bending  has  been  well  established 
by  extensive  tests — ^the  usual  unit,  designing  stress 
for  timber  of  longleaf  yellow-pine  grade  varying  from 
1200  to  1600  lb.  per  square  inch  will  no  doubt  fulfill 
all  requirements  for  beams  (the  ratio  of  span  length 
to  depth  of  which  is  within  practical  limits),  irrespec¬ 
tive  of  load  positions. 

Horizontal  Shear — The  factor  of  horizontal  shear  in 
a  beam  in  which  the  ratio  of  length  to  depth  falls  below 
10  to  12  usually  gives  a  more  critical  computed  stress 


Pia  1.  SPEXtIMEN  IN  TESTING  MACHINE  SHOWING 
FAILURE  BY  HORIZONTAL  SHEARING 


not,  in  all  probability,  fail  in  horizontal  shear  before 
they  fail  by  crushing,  either  under  the  load  or  over  the 
reactions.  Loads  near  the  points  of  support  produce 
local  compression  of  the  fibers,  helping  to  resi.st  better 
the  tendency  of  the  fibers  to  slip  along  each  other.  In 
the  case  of  a  single  concentrated  load,  this  local  effect 
many  be  suliicient  to  produce  enough  friction  of  wood 
on  wood  to  overcome  largely  the  tendency  toward  hori¬ 
zontal  sheai-  movement. 

In  a  senes  of  tests  on  31  longleaf  yellow-pine  timber 
beams  of  4  x  10-in.  commercial  size  which  h-'ve  recently 
been  completed  by  the  authors,  the  effects  of  the  iK)si 


Ku:.  2.  V.VM’KS  OK  MAXIMKM  HORIZONTAL.  SHKARINO 
STUKSSKS  l.X  TKST  BEAMS 

tion  of  the  applied  loads  on  the  beams  received  special 
study.  Ten  of  the  specimens  were  creosoted.  and  prac¬ 
tically  all  of  them  were  8  ft.  long.  In  general,  all  sticks 
were  tested  according  to  the  following  outline: 

1.  The  loads  were  applied  to  the  beam  at  a  distance 
from  the  center  line  of  the  reaction  equal  to  the  depth 
of  the  beam.  I  he  load  was  relieved  only  when  the 
beam  showed  distress  in  cross-grain  bearing.  A  study 
was  made  of  the  distortion  of  the  wood  fibers  by  means 
of  strain  gages,  to  show  the  local  distribution  of  the 
loads. 

2.  After  no  signs  of  horizontal  shear  failure  ap¬ 
peared  under  loadiiig  1,  the  center  lines  of  the  loads 


w’ere  moved  away  from  the  supports  to  a  distaiuc  of 
twice  the  depth  of  the  beam,  or  occasionally  li  t.mes 
this  depth.  In  this  position,  care  was  taken  to  Keep 
the  stres.ses  within  the  elastic  limit  of  the  material  and 
to  determine  about  what  stresses  in  horizontal  .-hear 
the  beam  was  able  to  stand  safely.  In  a  few'  cases,  the 
load  was  increased  to  failure  in  order  to  get  a  fair  fail- 
ing  value  with  the  loads  in  this  position. 

3.  In  the  larger  percentage  of  the  sticks  an  effort 
was  made  to  carry  such  specimens  through  steps  1  and 
2,  and  then  finally  to  place  the  center  of  the  applieil 
loads  at  a  distance  from  the  center  line  of  the  supoort 
equal  to  three  times  the  depth  of  the  beam,  which  is 
the  third  point  of  the  beam  used  in  these  tests,  and 
hence  conforms  to  the  two-point  loading  generally  used. 
With  the  loads  in  this  position,  the  beam  was  tested  to 
failure  in  order  to  arrive  at  a  re:isonable  compari.son  of 
the  strength  of  the  timber  used  in  these  te.sts  with  the 
timber  used  in  other  tests. 

Rksults  of  Tksts 

By  a  compari.son  of  the  results  obtained  with  the 
loads  at  step  3  with  the  loads  at  1  and  2,  the  effect  of 
the  position  of  the  applied  load  upon  the  resistance  a 
beam  offers  to  horizontal  shear  can  be  directly  studieil. 
The  diagram.  Fig.  2,  indicates  that  very  much  higher 
shear  values  result  with  the  load  near  the  support.  Thi.-; 
diagram  gives  the  maximum  computed  stres.ses  in  hori¬ 
zontal  shear  plotted  with  reference  to  the  position  of 
the  applied  load.  It  is  upon  the.se  plotted  results  that 
the  most  important  conclusions  reached  in  these  test.-: 
will  be  based. 

Fig.  3.  gives  the  results  of  extensometer  readiiijrs 


Kl<;.  3.  HI.STRiHKTIO.N  OK  HORIZONTAB  FIBERS  .\E.Vl: 
SKIM'ORT 


taken  near  the  load  points,  showing  how  the  fibers  arc 
locally  compressed  with  the  load  near  the  end  of  the 
beam,  and  how  such  local  compression  may  create  fric¬ 
tion  which  reacts  against  the  tendency  toward  hori¬ 
zontal  shear  failure.  Specimen  30  was  tested  with  one 
concentrated  load  placed  at  various  points  on  the  beam 
instead  of  two  loads  symmetrically  placed.  The  results 
indicate  no  change  due  to  this  manner  of  loading.  Beam 
31  was  tested  after  the  stick  had  been  sawed  in  half 
along  the  neutral  line.  An  attempt  was  made  to 
measure  the  loads  carried,  before  slipping  took  place 
along  the  neutral  axis.  No  consistant  results  were  ob¬ 
tained,  but  the  beam  carried  a  considerable  load,  due 


'Neutral  Akis 
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m:.  I.  LINES  OP  COMPRESSION  AND  TENSION  SHOWING 
EFFECT  OF  LOAD  DISTUIHFTION 

requirements  of  the  U.  S.  Forest  Service — 1915 — used 
for  the  selection  of  beams  here  reported. 

Observations  and  Conclusions 

1.  These  tests  bear  out  the  fact  that  with  a  con¬ 
centrated  load  placed  a  distance  from  the  end  support 
of  a  beam  equal  to  the  depth  of  the  beam,  the  beam  will 
hold  as  much  as  the  timber  will  stand  in  cross-grain 
bearing  over  the  supports,  and  that  no  horizontal  shear 
failure  may  be  expected.  Deflection  in  a  beam  is 
necessary  before  horizontal  shear  failure  can  result; 
in  other  words,  there  can  be  no  tendency  toward  hori¬ 
zontal  slipping  of  the  wood  fibers  unless  there  is  an 
accompanying  vertical  deflection,  and  such  deflection 
is  relatively  small  with  the  load  near  the  support. 

2.  It  is  recommended  that  for  the  strength  of  beams 
in  horizontal  shear  values  roughly  60%  greater  than 
ordinary  design  unit  stresses  may  be  used  if  the  unit 
shear  is  computed  by  the  usual  method,  if  heavy  con¬ 
centrated  loads  occur  near  the  point  of  support,  or 
within,  say,  IJ  times  the  depth  of  the  beam. 

3.  Design  unit  stresses  in  horizontal  shear  such  as 
120-lb.  per  square  inch  for  longleaf  yellow  pine  appear 
to  be  very  conservative  for  application  to  maximum  end 
shear  under  concentrated  loads,  although  no  doubt 
within  safe  desig  limits  with  a  load  three  depths  of 
the  beam  from  the  support.  This  stress  could  be  in¬ 
creased  as  recommended  above  for  applied  loads  nearer 
the  reaction. 

4.  Timber  inspected  and  graded  under  the  rules  pro¬ 
posed  by  the  United  States  Forest  Service,  dated  1916, 
which  would  largely  eliminate  critical  defects,  may  be 
u.sed  with  higher  unit  stresses,  especially  in  horizontal 
shear  in  which  defects  such  as  checks  and  shakes  so 
often  play  an  important  part. 
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...  45  49 

1859 . 

...  35  96 

1885 . 

...  39  34 

25  10 

1861 . 

...  44  23 

Averane.... 

...  42  55 

1862 . 

...  53. 16 

1863 . 

...  28  83 

1886 . 

...  34  22 

1864 . 

...  32.77 

1887 . 

...  28  30 

1865 . 

..  34.21 

1888 . 

...  38  89 

1889 . 

...  33.49 

Avrrace. .. . 

...  38.95 

1890 . 

...  30  30 

1891 . 

...  34.90 

1866 . 

...  32.86 

1892 . 

...  49  71 

1867 . 

...  32.24 

1893 . 

...  30  68 

1868 . 

...  40  91 

1894 . 

...  27  82 

1869 . 

...  43  36 

1895 . 

...  2809 

1870 . 

...  24  61 

-  « 

V*'ar  Inrhi'n 

1896  U  4'' 

1897  49  7) 

1*98  34  08 

!«99 . 27  26 

900 .  32  30 

1901  .  24  50 

IW .  47  57 

.  33  68 

904 .  28  22 

•90$ .  32  59 

Avenme .  34  44 

•906 .  29  51 

•907 .  34  26 

•  908 .  38  31 

•909 .  37  62 

•910 .  23  04 

•  9|| .  39  40 

•912 .  26  50 

•  9|3 .  30  94 

•914 .  23  67 

•915 .  3$  70 

Avpragp .  31.95 

1916.  .  33  29 

1917  .  26  07 

1918  .  37  44 


Avrraffo .  33.64  AvcraKf .  32  27 


TABLE  II.  RAINFALL  OVER  1.5  IN 
MI'SCATINF. 


IN  24  HOURS 
IOWA 


SINCE  1900  AT 


Dee. 

•  2, 

1904  . 

..  2 

00 

Auk. 

15. 

1908 

1 

65 

Srpt 

5. 

1914 

2 

20 

27. 

1904  . 

56 

Aug. 

28. 

1909 

2 

47 

May 

26. 

1915 

2 

05 

Jan. 

6, 

1905 

50 

June 

10. 

1909 

1 

70 

S4  p  t 

10. 

1915 

2 

80 

June 

9, 

1905 

..  2 

57 

Aug. 

27, 

1909 

1 

90 

Jan 

26, 

1916 

1 

75 

July 

1, 

1905  . 

78 

Nov 

7. 

1909 

1 

54 

Mar 

26. 

1916 

1 

95 

Oet 

•  6, 

1905 

2 

77 

July 

S«‘pt 

28. 

1911 

1 

55 

May 

|4. 

1916 

2 

02 

May 

23, 

1907 

45 

II. 

1911 

2 

on 

.'<1  pt 

7. 

1917 

1 

50 

July 

8. 

1907 

1 

86 

July 

20, 

1912 

1 

77 

May 

23, 

1918 

2 

00 

July 

10. 

1907 

2 

10 

Get 

10. 

1912 

1 

94 

July 

6. 

1910 

2 

35 

Aur 

15. 

1907 

1 

85 

May 

1. 

1913 

2 

50 

Aug 

17, 

1918 

1 

80 

Aug 

II. 

1908.  . 

.  .  3 

15 

Juno 

22, 

1914  . 

1 

54 

Mar 

16. 

1919 

3 

50 

Approximate  Timber  Resources  of  the 
United  States 

Until  a  complete  census  of  our  timber  resources  is 
made,  the  United  States  Forest  Service  states,  it  hes¬ 
itates  to  make  any  estimates  as  to  the  number  of  years 
the  supply  of  timber  will  last,  “as  there  is  not  available 
in  the  United  States  today  reasonably  accurate  knowl¬ 
edge  regarding  our  remaining  timber  stands  and  the 
rate  of  growth  on  cut-over  lands.  Timber  estimates 
have  been  made  from  time  to  time  in  various  parts 
of  the  timber  areas  of  the  United  States,  but  different 
methods  were  followed,  and  none  of  these  estimates 
has  been  complete  in  regard  to  areas  covered  for  the 
regions  that  supply  the  timbers.  Roughly,  however, 
the  present  stand  of  cypress  is  estimated  at  25  billion 
board  feet;  sugar  pine,  35  to  40  billion;  Eastern  red 
cedar,  to  2;  basswood,  8  to  10;  yellow  poplar,  10; 
red  gum,  40  to  45;  Port  Oxford  cedar,  1  to  2;  Eastern 
white  pine,  25;  Western  white  pine,  20  to  25;  Eastern 
spruce,  25;  Sitka  spruce,  10  to  12;  Englemann  spruce. 
25  billion." 


.July  10,  1919 


to  the  friction  between  the  halves  of  the  beam  and  along 
the  neutral  axis,  before  slipping  took  place. 

Comparison  With  Other  Tests— The  average  hori¬ 
zontal  shear  failure  in  these  tests  with  loads  applied 
at  the  third  points  of  the  beam  span  was  580  lb.  per 
square  inch,  which  is  considerably  higher  than  the 
results  obtained  by  the  Forest  Service  as  reported  in 
the  1912  bulletin,  or  the  University  of  Illinois  in  its 
1909  bulletin.  Their  results  averaged  around  315  lb. 
per  square  inch.  Photographs  of  their  test  specimens, 
however,  indicate  large  knots  and  irregular  graining 
in  many  sticks  such  as  would  lead  one  to  believe  that  the 
timber  would  not  exactly  qualify  under  the  inspection 


Rainfall  Records  at  Muscatine,  Iowa 


Records  of  73  years  of  rainfall  and  melted  snow 
show  an  annual  average  of  about  37  in.,  a  maxi¬ 
mum  of  74.5  in.  in  1851  and  a  minimum  of  23.04  in.  in 
1910,  according  to  a  paper  presented  at  the  meeting 
of  the  Iowa  Section  of  the  American  Water  Works  As- 
siation  by  William  P.  Molis,  superintendent  of  water¬ 
works,  Muscatine,  Iowa.  For  the  first  30  years  the 
annual  average  was  39.34  in.,  while  for  the  second  30 
years  it  was  36  88  in.  The  maximum  and  minimum 
monthly  records  were  8.58  in.  for  September,  1911,  and 
0.12  in.  for  November,  1914.  One  of  the  accompanying 
tables  gives  the  complete  73-year  record,  while  the  other 
shows  all  rainfalls  since  1900  in  excess  of  15  in.  in  24 
hours. 
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Visualizing  the  Recent  Pandemic  in  Army  Camps 

Tse  of  Spot  Maps,  Growing  Columns  and  Case-and-Rate  Curves  for  Studying  Progress  of  Influenza 
and  Pneumonia  in  Cantonments  and  Other  Stations 


By  George  A.  Soper, 

Major.  Sanitary  Coriw,  United  States  Army 


AMONG  the  manifold  uses  to  which  graphic  repre- 
iVsentations  of  data  may  be  put,  none  is  of  greater 
interest  or  importance  than  the  illustration  of  statis¬ 
tics  of  disease.  By  this  means  the  progress  of  an 
epidemic  may  be  traced  from  its  beginning  to  its  end,  its 
increase  or  decrease  may  be  detected,  and  its  magnitude 
compared  with  the  magnitudes  of  other  outbursts.  Any 
peculiarity  which  makes  one  outbreak  different  from 
others  of  its  kind,  or  from  what  might  be  expected, 
can  be  detected  instantly.  In  this  way  the  effect  of 
repressive  measures  may  be  studied  and  clues  obtained 
as  to  the  conditions  which  accelerate  and  retard  the 
spread  of  infection. 

It  w’as  with  these  ideas  in  view  that  a  system  for 
visualizing  the  pandemic  of  influenza  and  pneumonia 
in  the  United  States  Army  camps  was  instituted  in  the 
office  of  the  Surgeon  General  in  the  early  part  of  Sep¬ 
tember,  1918.  As  soon  as  it  became  apparent  that  the 
pandemic  con.stituted  a  .serious  danger  to  the  camps, 
a  scheme  was  devised  by  which  the  rate  and  conditions 
of  spread  could  be  ob.served  continuously.  The  infor¬ 
mation  which  furnished  the  basis  of  this  scheme  w’as 
gained  through  a  system  of  telegraphic  reports.  Each 
day  a  telegram  was  received  from  every  pamp  or 
station  where  troops  were  located;  it  gave  the  num¬ 
ber  of  new  cases  of  influenza  and  pneumonia  that  had 
occurred  in  the  preceding  24  hours.  Another  series  of 
telegraphic  reports  received  each  week  from  the  same 
.sources  provided  a  check  on  the  number  of  cases  of 
influenza  and  pneumonia  and  gave  also  the  number  of 
deaths  which  had  occurred  in  the  preceding  seven  days. 
From  these  two  series  of  reports  sets  of  tables  were 
prepared  and  graphs  were  made  to  illustrate  the  facts. 

The  data  obtained  from  the  telegraphic  reports  were 
not  entirely  accurate.  In  many  in.stances  the  immense 
amount  of  w'ork  which  was  put  upon  the  camps  in 
providing  for  the  immediate  needs  of  the  sick  made 
it  impracticable  to  make  up  preci.se  stati.stics  of  each 
day’s  occurrences.  Nor  was  any  g»*eat  precision  neces¬ 
sary.  tn  the  course  of  time,  records  deliberately  made, 
revised  and  final  would  appear  in  the  annual  report  of 
the  Surgeon  General,  in  the  medical  history  of  the  war 
and  in  various  particular  reports  and  papers.  What 
was  wanted  at  the  time  from  each  camp,  and  what  was 
obtained,  was  a  good  working  knowledge  of  the  number 
of  cases  and  deaths  which  occurred  from  day  to  day. 
The  data  which  are  given  in  this  paper,  therefore,  are 
to  be  taken  not  as  the  final  records  but  as  the  best  in¬ 
formation  which  was  available  to  the  Surgeon  Gen¬ 
eral  at  the  time  when  the  pandemic  was  in  progress. 

The  graphic  work  may  be  divided  into  four  main 
parts:  (1)  A  spot  map  showing  where  and  how  the 
disease  W’as  progressing  across  the  United  States;  (2) 
growing  diagrams  which  showed  the  daily  increase  in 
the  number  of  cases  and  the  deaths  at  the  several 
camps  and  other  stations;  (3)  a  series  of  curv'es  showing 
for  each  camp  and  other  station  the  daily  progress  of 
the  pandemic  plotted  to  an  accurate  scale;  (4)  a  series 
of  diagrams  of  an  analytical  type,  the  object  being 


not  merely  to  illustrate,  as  in  the  previously  mention*'.! 
graphic  work,  but  to  study  some  of  the  more  impor¬ 
tant  details  of  the  several  epidemics  as  they  were  re¬ 
ported.  It  is  to  this  fourth  group  that  attention  i> 
here  invited. 

1.  The  Spot  Map — The  foundation  of  the  spot  map  w;,.- 
a  map  of  the  United  States  prepared  by  the  Department 
of  the  Interior  on  a  scale  of  about  40  miles  to  1  in.,  litho¬ 
graphed  on  white  paper.  The  outside  dimensions  were 
about  7  X  5  ft.  This  map  was  colored  in  low  tune,'.. 


I4000| 
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1>A1LY  IXCRKASE  IN  INFLUENZA  AND  PNEUM.'M-^ 
CASES  AT  PRINCIPAL  ARMY  CAMPS 
.\8  new  oase.s  were  reported  they  were  added  to  the  top  of  thf 
“growing  eoliimn.*!."  The  numbers  on  the  columns  are  d.»>  .“  of  fn’ 
months  of  September  and  October.  1918 
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ni  order  that  the  several  states  might  oe  easily  a!.d 
separately  distinguished  and  the  rivers  and  other  de¬ 
tails  of  the  foundation  be  not  unduly  prominent.  The 
names  of  the  camps  and  other  stations  were  type¬ 
written  upon  heavy  paper  and  cut  out  and  pasted  upon 
their  proper  places  on  the  map  to  show  the  locations 
of  the  troops.  The  color  of  these  slips,  which  were  alwut 
,  in.  X  1  in.,  indicated  the  type  of  camp;  white  was  em¬ 
ployed  for  a  tent  camp,  brown  for  a  barrack  camp, 
or.  as  it  is  generally  called,  a  cantonment;  blue  was  an 
aviation  field,  pink  a  port  of  embarkation,  yellow  was 
a  general  ho.spital,  green  was  an  arsenal,  etc. 

As  soon  as  it  became  apparent  that  an  epidemic  had 

started  at  any  point  that  place  was  spotted,  and  re- 

ceive<l  two  cardboard  tags  mounted  on  the  ends  of 
.separate  pins  li  in.  long.  One-half  of  each  tag  was 
re<l  and  the  other  blue,  the  colors  representing  influ¬ 
enza  and  pneumonia,  respectively.  One  tag  was  square, 
about  }  in,  to  the  side,  and  the  other  was  long,  meas¬ 
uring  J  X  li  in.  On  the  short  tags  was  written  the 

number  of  cases,  if  any,  which  had  occurred  during 
the  preceding  week.  On  the  long  tags  was  given  the 
number  of  cases  reported  from  day  to  day.  The  tags 
were  revised  every  24  hours  and  completely  changed 
each  week. 

2.  The  Groivivg  Diagrams — The  growing  number  of 
cases  at  the  several  camps  was  plotted  upon  cross-sec¬ 
tion  paper  about  3i  ft.  high  and  several  feet  wide,  fa.s- 
tened  to  the  wall.  The  record  of  each  camp  w’as  plotted 
as  a  rising  band  of  red  il  in.  wide.  The  number  of 
cases  reported  each  day  w'as  added  to  the  top  of  the 
column  as  the  epidemic  progressed.  Each  top  line, 
and  former  top  line,  became  a  guide  to  the  relative 
rate  at  which  the  number  of  cases  increased.  A  series 
of  black  columns,  or  bands,  made  in  the  same  way,  was 
plotted  on  the  same  piece  of  paper  to  show  the  cases 
of  pneumonia  which  were  reported.  At  the  bottom 
of  the  columns  were  the  names  of  the  camps  and  their 
total  strength.  The  vertical  scale  of  cases  and  of  deaths 
was  500  to  the  inch. 

Deaths  were  indicated  by  a  diagram  approximately 


September  — >f<- . October 

rOTAb  CASES  OP  IXPI.UEXZA  AXT>  PXEUMOXIA  REPORTED 
daily  by  all  camps  AXn  OTHER  STATIOXS  FOR 
MAXIMUM  MOXTH  IX  1»18 


JTI  W[«-  HOBO  6011  JM«  I»  HW  FUN 

HVtII}  tHI  lU  UtNl  MHH  WTtN  PIU  Ultti  MAN  H[N  DON  KM  101  Min  UON  UKAN 

WEEKI.A'  PXEUMOXIA  AXD  IXKLUEXZA  DEATHS  AT  ARMY 
CA.MPS,  SEPTEMBER  AXD  OCTOBER.  191K 

uniform  in  size  and  in  method  of  plotting  with  the 
diagrams  of  cases.  The  rising  columns  were  plotted 

as  isometric  solids  and  colored  gray.  The  vertical 

scale  was  40  deaths  to  the  inch. 

3.  The  Progress  Curves — Curves  representing  the 
progress  of  each  epidemic  were  plotted  on  section  paper 
divided  in  inches  and  tenths.  The  horizontal  scale  was 
0.2  in.  per  day;  the  vertical  scale  was  200  cases  to 
the  inch.  In  this  way  the  daily  incidence  of  influenza 
and  pneumonia  were  plotted  together,  the  influenza 
curve  being  in  red  ink  and  the  pneumonia  in  blue. 

4.  Analytical  Graphs — As  the  pandemic  progressed 
it  seemed  desirable  to  represent  the  epidemics  in  the 
various  camps  not  by  the  number  of  cases  and  deaths 
alone,  but  by  these  figures  in  relation  to  the  number 
of  troops  present  in  the  camp  in  each  case;  that  is,  by 
rates.  This  would  eliminate  irregularities  due  to  changes 
in  the  total  number  of  troops  from  which  the  sick 
were  drawn.  The  rates  were  therefore  calculated  and 
were  plotted  in  the  same  manner  here  described  for 
the  curves  which  represented  the  incidence  of  cases.  The 
horizontal  scale  was  i  in.  to  the  day;  the  vertical  scale 
was  1  in.  per  1500  cases  per  year  per  1000  of  strength. 
The  medical  department  calculates  practically  all  its 
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rates  on  the  annual  ba.sis  and  as  so  many  cases  or 
deaths  per  thousand. 

The  curves  made  from  the  daily  reports  represented 
certain  irregularities,  and  it  soon  became  apparent  that 
the  daily  telegraphic  reports  were  not  always  accurate 
representations  of  the  daily  incidence  of  cases.  To 
overcome  these  inaccuracies  as  far  as  possible  smooth 
curves  of  incidence  were  made  for  each  camp. 


An.MissiO.^  tOR  SICK  RATKS  FOR  INFLUENZ.V  FOR  .\LL 
BARRACK  AND  TENT  CAMPS 


A 


K.\PLOSlVE  TYPE  OF  OUTBREAK  AT  CAMP  DIX  SHOWN 
BY  WEEKLY  SICK  RATES 


enza  and  their  epidemics  occurred  later  than  was  the 
case  with  the  cantonments. 

Finally,  attention  is  a^ain  invited  to  the  fact  that  the 
examples  of  graphic  work  which  accompany  this  ar¬ 
ticle  are  based  on  the  statistical  data  which  were  sent 
to  the  Surgeon  General  of  the  Army  in  the  stress  of  the 
pandemic  and  are  not  presented  as  final,  official  and 
complete  records. 


Elirlyiin  the  pandemic 'an  attempt  was  made  to  estab¬ 
lish,  a  curve  which  w’ould  represent  a  typical  epidemic 
in  the  average  camp.  It' was  thought  that  if  this  could 
be  pp^^ared  it  would  be  useful  in  foretelling  the  prob¬ 
able  .course  of  an  epidemic  in  a  given  place.  In  order 
to  make  this  typical  curve  the  records  of  seven  early 
and  seriously  affected  camps  were  brought  together 
in  the  following  manner:  The  day  of  the  epidemic’s 
maximum  prevalence  was  used  as  the  datum.  From 
this  point  forward  to  the  end  of  the  epidemic  and  back- 


5ept.  *t*  -  -Oc+. . ■^>t<-  -Noi>. . >+<-"Dec.--- 

WEEKLY  .‘^K'K  RATES  FROM  INFLUENZA  A.ND  PNEUMONIA 
AT  CAMP  LEE.  1918 

ward  to  its  beginning,  the  average  number  of  cases  foi 
the  seven  camps  was  plotted  from  day  to  day  for  nine 
days.  The  result  w'as  a  composite  curve  of  the  daily 
incidence  of  infiuenza  cases.  A  similarly  typical  curve 
was  made  for  pneumonia.  The  two  were  plotted  on 
the  same  sheet,  the  infiuenza  in  red  and  the  pneumonia 
in  blue.  They  proved  to  be  very  useful. 

A  number  of  interesting  curves  were  made  to  repre¬ 
sent  the  pandemic  as  a  whole.  Thus,  the  daily  rates 
of  incidence  for  the  barrack  camps  were  compared 
with  the  daily  rates  of  incidence  for  the  tent  camps; 
it  was  found  that  the  tent  camps  had  much  less  infiu- 


The  New  York  State  “Healthmobile” 

At  the  Public  Health  Conference  recently  held  at 
Saratoga  Springs,  N.  Y.,  under  the  auspices  of  the 
State  Department  of  Health,  there  was  exhibited  for 
the  first  time  a  “healthmobile,'*  built  for  the  educational 
work  of  the  department.  According  to  an  official  state¬ 
ment,  “this  is  an  automobile  built  especially  for  the 
purpose,  and  equipped  with  a  stereopticon,  a  moving- 
picture  machine  run  by  power  developed  in  the  “health- 
mobile,”  and  a  number  of  interesting  exhibits  demon¬ 
strating  the  value  of  maintaining  health  and  prevent¬ 
ing  infection.  It  is  planned  to  send  the  “healthmobile" 
with  a  lecturer  into  communities  remote  from  the  rail¬ 
roads,  so  that  people  in  the  rural  and  sparsely  settled 
parts  of  the  state  may  have  the  same  means  of  public- 
health  education  as  is  available  to  city  dwellers.” 


St.  Paul  Meters  91.8  Per  Cent,  of  Water  Service 
Water  meters  in  St.  Paul,  Minn.,  handle  91.8%  of  the 
service,  97.7%  of  the  domestic  and  industrial  consump¬ 
tion  and  65.8%  of  the  total  consumption,  while  92.11'',- 
of  the  receipts  for  water  is  through  metered  service, 
and  the  revenue  from  sale  of  water  is  72.66%  of  the 
Water  Department  revenue  from  all  sources.  At  the 
end  of  1918  there  were  34,962  domestic  meters  and  2418 
commercial  meters,  the  latter  of  1-in.  size  and  larger. 
These  averaged  136  and  2676  gal.  per  day,  respectively. 
The  average  daily  consumption  was  61  gal.  per  inhabi¬ 
tant,  77  gal.  per  consumer  and  396  per  tap.  The  cost 
of  supplying  water  was  $37.66  per  1,000,000  gal,  fig¬ 
ured  on  the  total  njaintenance,  and  including  also  in¬ 
terest  on  bonds  and  sinking  fund,  it  was  $69.24.  These 
figures  are  from  the  annual  report  of  the  Board  of  Wa¬ 
ter  Commissioners,  which  explains,  however,  that  the 
city  supplies  only  about  60%  of  the  water  consumption. 
The  balance  is  from  individual  artesian  wells,  which 
have  no  direct  connection  with  the  water-works  system 
and  which,  for  the  greater  part,  supply  large  cwisumera 


Concrete  Building  Addition  Made 
at  Reasonable  Cost 

Wartime  Work  Ran  About  Fifteen  Cents  Per  Cubic 
P'oot — Old  Wall  and  Columns  Torn  Out 
and  New  Slab  Joined  to  Old 

TMK  total  cost  of  buildiiiKa  large  reinforced-concrete 
addition  to  a  reinforced-concrete  building  in 
the  Boston  district  during  the  war  was  found 
to  be  surprisingly  low,  in  spite  of  high  materia' 
and  labor  unit  costs.  The  addition  was  made  by  the 
Hallet-tirant  Construction  Co.,  of  Boston,  for  the  A.  C. 
Lawrence  Leather  Co.,  at  Peabody,  Mass.  Leaving  out 
some  assistance  noted  hereafter  from  the  owners’ 
(iigineers,  the  shell  of  the  building  without  the  serv¬ 
ice  appurtenances  amounted  to  about  15.4c.  per  cubic- 
foot.  This  included  the  co.st  of  tearing  out  an  old  end 
wall  and  a  line  of  columns,  which  about  balanced  the 
cost  of  building  the  usual  fourth  wall,  which  in  this 
case  was  not  necessary. 

The  new  work  was  an  82  x  OO^ft.  addition  to  the  old 
.seven-story  and  basement  reinforced-concrete  building 
shown  in  the  view.  The  end  torn  out  had  reinforced- 
concrete  columns,  with  brick  curtain  wal's  end  steel 
sash.  The  work  was  carried  on  between  January  and 
June  of  1918,  when  the  company  had  a  large  number  of 
war  contracts,  and  it  was  necessary  to  operate  all  of 
the  old  building  possible,  particularly  in  the  second 
and  third  floor,  where  space  clear  up  to  the  wall  was 
recjuired.  Partitions  were  put  up,  as  noted  in  the 
picture,  in  these  two  floors,  but  carried  back  a  panel 
in  the  upper  floor. 

The  owner  wished  to  have  the  old  square  wall  columns 
replaced  with  new  round  columns  and  to  continue  the 
two-way  flat-slab  system  of  the  old  floors  through  into 
the  new  structures.  The  work  of  carrying  all  of  this 
cld  part  out  had  to  be  completed  before  the  new  founda¬ 
tions  for  the  addition  could  be  put  in  place,  as  it  was 
impossible  for  men  to  work  near  the  old  building  on 
account  of  the  danger  of  material  dropping  from  above. 
However,  the  general  excavation,  which  was  about  a 


load  for  the  first  floor  and  250  lb.  for  the  floors  above. 
A  two-way  flat-slab  system  was  used  throughout  for 
the  floor,  the  juncture  of  the  new  and  old  slabs  being  as 
shown  in  the  accompanying  sketch.  The  old  columns,  as 
noted  above,  were  all  torn  out  and  the  overhanging  slabs 
carried  on  struts  clear  through  to  the  basement.  New 
columns  were  then  placed,  carrying  a  complete  tran.s- 
verse  beam  14  in.  deep  and  6  ft.  wide,  bracketed  out 
to  carry  the  old  slab,  rods  from  which  were  left  to 
penetrate  into  the  new  slab.  The  transverse  beam  was 
(if  such  width  as  to  simulate  on  its  outside  edge  the  line 
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of  the  drop  head  to  the  flat  slab  in  the  other  part  of  the 
floor. 

The  building  was  comparatively  simple  except  for  a 
15-in.  reinforced-concrete  wall  forming  the  ba.sement 
wall  and  a  heavy  cornice  and  a  belt  course  to  complete 
the  appearance  of  the  older  part  of  the  building.  There 
was  one  smoke  tower,  one  concrete  stairway  and  one 
elevator  shaft.  The  shaft  and  tower  were  inclosed  in 
6-in.  tile  block,  the  tower  being  plastered  on  both  aides 
and  the  elevator  shaft  on  one  side  only.  There  were 
two  penthou.ses  on  the  new  construction,  the  wall  being 
of  plastered  terra-cotta  blocks  and  the  roofs  being  of 
concrete. 

The  exterior  walls  of  the  building  were  12-in.  panel 
brick  walls,  the  face  brick  costing  $26.75  per  thousand 
and  the  common  or  backing  brick  $16  per  thousand. 
Some  few  of  the  panels  were  8-in.  reinforced-concrete. 
Steel  sash  were  used  on  concrete  sills,  the  lights  on 
the  street  side  and  two  of  the  bays  on  the  side  away 
from  the  railroad  track  being  of  !-in.  ribbed  wire  glass, 
while  the  re.st  of  the  sash  was  glazed  with  A-in.  ribbed 
plain  glass. 

Labor  conditions  were  the  same  as  practically  all  over 
the  country  from  June,  1918,  to  Januar>',  1919.  Com¬ 
mon  labor  was  paid  at  the  rate  of  50c.  per  hour,  with 
time  and  a  half  for  overtime.  To  hold  the  labor  at  all,  it 
was  found  necessary  that  the;^  receive  quite  a  little  over¬ 
time  each  week.  Carpenters  were  paid  at  the  rate  of 
70c.  per  hour,  brick  and  tile  layers,  concrete  finishers, 
and  mechanics  at  the  rate  of  75c.  per  hour,  all  with 
double  time  for  overwork.  It  was  figured  that  there 
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6-ft.  cut  in  filled  material,  was  carried  along  as  near  to 
the  old  work  as  possible,  and  some  of  the  distant 
foundations  were  also  put  in.  This  method  of  jumping 
around  with  the  excavation  and  foundation  work  tended 
to  make  the  cost' of  these  items  even  more  than  they 
would  have  been  if  the  work  could  have  been  carried  on 
more  evenly.  All  foundations  for  the  columns  were 
excavated  to  9  ft.  below  basement  grade,  mostly  through 
muck,  which  necessitated  sheathing  each  hole  about  12 
ft.  square,  A  good  gravel  foundation  was  found  at  the 
required  depth,  so  that  it  was  unnecessary  to  go  deeper 
than  the  nine  feet. 

The  new  structure  was  designed  to  carry  300  lb.  live 


were  about  14  complete  Ransr?  on  the  work.  The  plas¬ 
tering,  paving,  .steel-sash  erection,  plumbing,  fire-door 
erecting  and  roofing  were  sublet. 

Cement  was  delivered  in  bulk,  with  a  saving,  accord¬ 
ing  to  the  contractors’  figures,  of  about  25c.  per  cubic 
yard  on  the  concrete.  Stone  was  delivered  by  truck 
from  a  nearby  (juarry,  and  sand  was  shipped  in  on  rail¬ 
way  cars.  The  reinforcing  steel  was  purchased  by  the 
owner. 

The  total  cost,  with  the  exception  of  the  sheathing, 
cold-water  paving,  electric  wiring,  sprinkler  system 
and  elevator,  was  $100,108  for  a  cubical  content  of 
058,000  cu.ft.,  which  figures  a  unit  cost  per  cubic 
foot  of  15.4c.  According  to  the  contractor,  the  unit 


Gravel  Aggregate  Does  Not  Make 
Fire-Resistive  Concrete 

Fireproofing  Committee  of  Concrete  Institute  So 
Concludes,  From  Tests  and  Experience,  in 
Report  Made  to  Last  Convention 


Gravel,  particularly  highly  siliceous  gravel,  has 
been  shown  to  be  a  poor  sort  of  aggregate  for  con¬ 
crete  which  may  be  subject  to  fire,  according  to  the  re¬ 
port  of  the  Committee  on  Fireproofing  of  the  American 
Concrete  Institute,  Walter  A.  Hull,  chairman.  The  re¬ 
port  was  presented  to  the  recent  annual  convention  of 
the  institute.  The  report 
summarizes  the  recent  tests 
made  by  the  Bureau  of  Stand¬ 
ards,  discu.ssed  in  detail  hv 
Mr.  Hull  at  the  same  conven¬ 
tion,  and  summarizes,  in  the 
following  paragraphs,  these 
tests  and  structural  experi¬ 
ences  with  gravel  concrete: 

The  Bureau  of  Standards’  col¬ 
umn  tests  show,  quantitatively, 
the  relative  effects  of  a  standard 
four-hour  fire  test  on  various 
types  of  columns  made  with  con¬ 
crete  from  various  aggregates. 
A  thickness  of  IJ  in.  of  concrete 
was  provided,  outside  of  the 
steel,  in  all  cases.  The  steel  was 
probably  more  accurately  placed 
in  the  forms  than  could  ordi¬ 
narily  be  expected  in  actual 
building  operations.  In  most  of 
the  18-in.  round  columns,  tem¬ 
peratures  between  550  and  600’ 
C.  (1022  and  1112°  F.)  were 
reached  in  the  steel  at  the  end 
of  the  four-hour  fire  test.  In  the 
16-in.  square  columns,  tempera¬ 
tures  in  the  steel  were  above 
600*  C.  (1112*  F.).  Steel  at 
these  temperatures  has  lost  a 
large  part  of  its  strength.  It 
is  evident,  therefore,  that  li  in. 
of  protective  concrete  is  not  suf¬ 
ficient  thickness  for  the  proper 
protection  of  the  steel  where  four-hour  protection  is  re¬ 
quired.  ... 

*  •  •  which  the  protection  had  been  in- 
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cost  compared  favorably  with  work  done  a  few  years 
ago  when  labor  was  receiving  about  half  of  what  it  re¬ 
ceives  on  this  work.  The  average  unit  prices  for  labor 
only  on  parts  of  the  work  are  shown  in  the  following 
table: 

$1  10  prr  cubic  yard 
15.90  per  toft 

.  107  per  square  foot 
15.60  per  thousand 
105  per  square  foot 
112  per  square  foot 

All  concrete  was  mixed  in  a  d-yd.  mixer  and  placed 
from  the  spouting  system  shown  in  the  view.  Brick 
and  tile  were  raised  to  the  floor  by  machinery.  In  fact, 
the  handling  of  all  material  on  the  job  was  done  as 
little  as  possible  by  hand.  Another  saving  was  made  by 
using  corrugated  metal  for  the  floor  forms  in  place  of 
wood.  The  contractor  states  that  the  work  ran  along 
very  well,  and  the  low  costs  were  largely  due  to  the 
cooperation  of  the  engineers  and  owmer’s  engineer.  He 
gave  them  every  possible  help.  The  plant  also  furnished 
steam  to  the  construction  boilers  w’ithout  cost  to  the 
contractor. 


In  three  columns  in  which  the  protection  had  been  in- 
creased  2i  in.  by  the  addition  of  cement  mortar  in  the  form 
of  plaster,  with  light  mesh  reinforcement,  the  temperatures 
in  the  steel  at  the  end  of  the  test  were  approximately 
400“  C.  (752*  F.).  It  is,  therefore,  recommended  that  in 
concrete  columns  where  four-hour  protection  is  required, 
protective  material  not  less  than  2  in.  in  thickness  be  pro¬ 
vided,  over  the  steel.  In  columns  in  which  a  high  percent¬ 
age  of  steel  is  used,  increasing  the  importance  of  affording 
it  ample  protection,  the  thickness  of  protective  material 
should  be  2i  in.  for  four-hour  protection,  and  special  care 
should  be  given  to  the  accurate  placing  of  the  steel  in  the 
forms,  to  avoid  inadequate  protection  on  one  side. 

Gravel  Aggregate  in  Conflagrations 

Previous  fire  tests  have  indicated  that  there  is  an  im¬ 
portant  difference  in  the  fire-resistive  properties  of  differ¬ 
ent  aggregates.  Ira  H.  Woolson,  in  his  final  report  to  the 
American  Society  for  Testing  Materials  of  investigation? 
of  the  fire-restistive  properties  of  concrete  made  in  190o. 
1906  and  1907,  reported  adversely  on  the  pure  quartz  gravel 
which  is  extensively  used  in  the  vicinity  of  New  York  City- 
Shortly  afterward,  the  British  Fire  Prevention  Committee 
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reported  adversely  on  the  behavior  of  gravel  concrete  in 
a  fire  test  of  floor  arches.  Further  evidence  was  developed 
by  tests  made  by  the  Bureau  of  Standards  and  reported 
to  the  American  Society  for  Testing  Materials  in  1917. 
These  test  results  have  been  so  consistent  that  it  appears 
to  have  been  well  established  that  the  physical  properties 
of  gravel,  that  is  high  in  quartz  content,  are  not  such  as 
to  make  it  as  suitable  as  other  aggregates  for  fire-resistive 
concrete. 

Investigation  of  the  failure  of  concrete  construction  in 
recent  severe  fires  clearly  indicates  that  the  damage  was 
much  greater  than  would  have  been  the  case  if  any  one  of 
a  number  of  aggregates,  other  than  gravel  of  high  quartz 
content,  had  been  used.  This  was  especially  true  in  the 
case  of  the  fire  at  Far  Rockaway,  New  York.  This  fire  has 
been  thoroughly  investigated.  A  complete  report  of  the 
fire  and  of  the  condition  of  the  building,  with  conclusions 
attributing  the  damage  in  large  part  to  the  pure  quartz 
gravel  aggregate,  was  prepared  for  the  National  Board 
of  Fire  Underwriters  by  its  consulting  engineer,  Ira  H. 
Woolson.  Copies  of  this  report  are  obtainable.  A  further 
investigation  was  made  by  a  special  committee  of  the 
American  Concrete  Institute  and  a  report  presented  by 
Richard  L.  Humphrey,  dealing  with  the  fire,  the  condition 
of  the  building  and  the  methods  used  in  reconstruction. 
Great  importance  was  attached  to  the  nature  of  the  aggre¬ 
gate  in  this  report. 

To  this  evidence  may  be  added  that  of  two  great  factory¬ 
building  fires  which  occurred  in  London  in  1917.  Both  of 
these  latter  fires  were  of  great  severity  and  long  duration. 
Both  were  started  by  an  explosion.  It  was  impossible  to 
determine  how  much  of  the  damage  was  caused  directly  by 
the  explosion,  but  after  thorough  investigation  the  British 
Fire  Prevention  Committee  attributed  a  large  part  of  the 
damage  to  the  inability  of  the  Thames  ballast  (gravel)  con¬ 
crete  to  withstand  the  destructive  stresses  of  a  severe  fire, 
as  is  shown  by  their  reports,  from  one  of  which  the  follow¬ 
ing  two  paragraphs  may  be  quoted: 

“It  is  clearly  shown  that  Thames  ballast  or  gravel  con¬ 
crete  is  an  unsuitable  material  for  reinforced  concrete  in 
buildings  where  the  risk  of  a  severe  fire  has  to  be  considered. 

“Where  a  suitable  aggregate  or  combination  of  materials 
is  used  in  the  future  and  the  reinforcement  accorded  proper 
protection,  only  superficial  damage  need  be  expected,  i.  e., 
damage  repairable  without  extensive  reconstruction.” 

In  the  fire  tests  of  concrete  columns  made  by  the  Bureau 
of  Standards,  gravel-concrete  columns  were  shown  to  be 
greatly  inferior  in  fire  resistance  to  columns  having  some 
other  aggregates.  While  this  applies  to  all  types  of  col¬ 
umns,  the  contrasts  were  greatest  in  round  columns,  ver¬ 
tically  and  spirally  reinforced,  and  in  vertically  reinforced 
square  columns.  It  is  probable  that  similar  results  would 
be  obtained  from  all  gravels  made  up  largely  of  highly 
siliceous  materials  such  as  sandstone  pebbles,  quartz  pel^ 
bles  and  granite  pebbles. 

Recommendations  for  Fire- Resisting  Aggregate 

It  is  clearly  indicated  that  serious  structural  damage  by 
fire  in  concrete  buildings  could  be  prevented  in  large  meas¬ 
ure  by  using,  where  it  is  economical  to  do  so,  either  lime¬ 
stone,  trap  rock,  blast  furnace  slag  or  burned  clay  aggre¬ 
gate  and,  where  none  of  these  aggregates  can  be  used 
economically,  by  paying  special  attention  to  certain  struc¬ 
tural  details.  In  the  case  of  columns,  there  is  evidence 
that  vertically  reinforced  round  columns,  without  spiral, 
resist  fire  better  than  square  columns  without  spiral.  This 
applies  particularly  to  gravel-concrete  columns.  It  does 
not  appear  to  be  true  of  columns  made  from  the  more  suit¬ 
able  aggpregates.  Gravel-concrete  columns  having  spiral  re¬ 
inforcement  appear  to  be  particularly  susceptible  to  spall¬ 
ing.  It  has  been  found  that  the  addition  of  1  in.  of  cement 
plaster,  held  in  place  by  light  metal  mesh,  was  sufficient 
to  prevent  the  loss  of  ^e  protective  covering  by  spalling 
in  the  case  of  spirally  reinforced  gravel-concrete  columns, 
and  that  columns  so  protected  lost  but  little  of  their  original 
strength  in  the  four-hour  test.  There  seems  to  be  added 


merit  in  such  protection  in  the  fact  that  the  thickness  is 
uniform  over  the  columns,  whereas  any  inaccuracy  in  plac¬ 
ing  steel  would  result  in  protective  concrete  being  thinner 
on  one  side  than  on  the  other. 

The  following  recommendations  are  therefore  made,  pend¬ 
ing  further  developments  along  this  line: 

1.  That  for  fire-resistive  construction,  limestone,  trap  rock, 
blast  furnace  slag  and  burned  clay  be  given  a  preference 
over  highly  siliceous  gravels. 

2.  That  in  cases  where  gravel  aggregate  is  to  he  used, 
with  no  additional  protective  material  over  the  concrete, 
round  columns  be  given  a  preference  over  rectangular  ones. 

3.  That  where  gravel  aggregate  is  used,  all  columns,  but 
especially  rectangular  columns  and  round  columns  with 
spiral  reinforcement,  be  given  the  additional  protection  of 
approximately  1  in.  of  portland-cement  plaster  either  on 
metal  lath  or  reinforced  by  light  expanded  metal. 


Character  and  Cost  of  Highways  For 
Motor  Truck  Use 

Will  Have  Concrete  Foundations,  Will  Be  Not  Less 
Than  20  Feet  Wide  and  W'ill  Cost  From 
$35,000  to  $40,000  per  Mile 

By  S.  Whinery 

civil  Engineer.  New  York  City 

WHILE  much  is  being  written  and  said  about  the 
necessity  of  designing  and  building  high¬ 
ways  strong  enough  to  withstand  safely  the  use  of  heavy 
motor  trucks,  not  much  attention  seems  to  have  been 
given  to  the  definite  character,  strength  and  dimensions 
of  roads  suitable  for  the  purpose.  No  one  is  yet  pre¬ 
pared  to  say  with  confidence  what  kind  of  road  surface 
ultimately  will  be  found  best  and  most  stisfactory  for 
power-truck  use.  It  seems  reasonably  certain  that  it 
will  have  a  concrete  foundation,  and  quite  probable  that 
it  will  be  wholly  concrete  laid  in  two  courses,  with  a 
comparatively  thin  surface  treatment  of  liquid  bitumi¬ 
nous  material  and  stone  chips  or  gravel,  to  shield  the 
concrete  from  abrasion,  and  renewed  occasionally  as 
may  be  necessary.  Whatever  the  surface  may  be  the 
concrete  foundation  must  be  largely  depended  upon 
to  support  safely  the  loads  to  be  carried.  With  a  mini¬ 
mum  desirable  width  of  surface  of  20  ft.,  and  trucks 
not  greater  than  7i-ton  capacity,  roads  will  probably 
cost  from  $35,000  to  $40,000  per  mile. 

In  considering  the  necessary  thickness  of  a  concrete- 
road  foundation,  it  is  not  wise  to  place  much  confidence 
in  the  strength  or  supporting  capacity  of  an  earth  sub¬ 
foundation.  Unless  more  care  than  is  usual,  or  perhaps 
practicable,  is  taken  in  its  preparation,  it  is  likely  to  vary 
materially  in  uniformity  and  density  in  adjacent  areas, 
and  to  settle  or  compress  so  unequally  that  the  concrete 
over  considerable  areas  will  receive  little  or  no  support. 
The  causes  that  lead  to  such  irregular  depression  and 
settlement  are  so  well  understood  by  engineers  that  it 
is  unnecessary  to  go  into  details. 

In  the  great  majority  of  cases,  when  a  concrete 
foundation  has  broken  down,  it  has  been  found  to  be 
due  to  the  yielding  or  settling  away  of  the  subfounda¬ 
tion.  The  liability  to  yield  or  compress  will  increase 
with  the  intensity  of  the  pressure,  and,  considering  the 
inherent  natural  variations  in  strength  and  the  proba¬ 
bilities  of  faulty  preparation,  it  would  seem  to  be  pru¬ 
dent  in  planning  streets  and  roads  for  the  concentrated 
load  of  power  trucks  that  the  concrete  foundation  should 
be  designed  to  carry  safely  the  loads  without  support 
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from  the  subfoundation  over  circular  areas  at  least 
4  ft.  in  diameter. 

Under  such  conditions,  the  concrete  foundation  acts 
as  a  circular  plate  fixed  at  its  edge  and  loaded  at  its 
center.  Many  attempts  have  been  made  to  analyze 
and  formulate  the  stres.ses  upon  such  plates,  but,  judg¬ 
ing  from  the  lack  of  agreement  in  the  results  reached, 
some  of  them  differing  more  than  50%  from  others — it 
it  is  evident  that  the  problem  has  not  yet  been  satis¬ 
factorily  solved.  Nearly  all  the  solutions  proposed 
agree,  however,  in  the  introduction  of  a  factor  making 
the  thickness  a  function  of  the  square  root  of  the  load. 
This  is  rational,  following  as  it  does  the  accepted  law  of 
the  strength  of  beams. 

It  has  been  suggested  by  the  writer  to  the  United 
States  Bureau  of  Standards  that  the  great  industrial  and 
financial  importance  of  the  proper  design  of  pavement 
foundations  would  warrant  that  bureau  in  undertaking 
an  adequate  investigation  of  the  strength  of  circular 
slabs  of  concrete  fixed  at  their  edges  and  loaded  at  their 
centers,  and  the  devising  of  an  empirical  formula  for 
their  strength,  but  this  would  require  considerable 
time.  In  the  absence  of  any  established  or  generally 
accepted  solution,  it  seems  proper  to  determine  the 
thickne.ss  of  concrete-road  foundations  upon  the  prin¬ 
ciple  that  this  thickness  varies  with  the  square  root  of 
the  concentrated  load. 

Now,  experience  has  fully  demonstrated  that,  for 
roadways  designed  for  animal  power  service,  where  rear- 
wheel  loads  seldom  exceed  2000  lbs.,  a  foundation  of 
1:3:7  concrete,  6  in.  thick,  is  none  too  strong.  In  fact, 
many  engineers  advocate  and  specify  7  or  8  in.  But 
accepting  6  in.  as  a  sufficient  thickness  under  a  wheel¬ 
load  of  2000  lb.,  and  applying  the  principle  that  for  other 
loads  the  thickness  should  be  proportionate  to  the 
square  root  of  the  load,  we  obtain  the  following  results 
for  some  common  power  trucks : 

3|-ton  truck,  rear^  wheel  load  5700  lb 
j/aooo  :  v^S'OO  ::  6  :  10.13 
5-ton  truck,  rear_wheel  load  8.500  lb. 

:  I '87.00  6  :  12.37 

7i-ton  truck,  rear  w’heel  load  10,500  lb 
v'L’tHtn  ;  v'losno  6  :  13.75 

Impact  Not  Considered 

These  figurei  make  no  allowance  for  increased  impact 
due  to  the  much  higher  .speeds  at  which  the  power 
trucks  are  operated.  Loaded  horse-drawn  wagons  sel¬ 
dom  exceed  3  miles  per  hour,  while  loaded  power  trucks 
average  three  or  four  times  that  speed.  While  no  veloc¬ 
ity  factor  appears  in  most  of  the  impact  formulas  ac¬ 
cepted  by  bridge  engineers,  there  is  reason  to  believe 
that  it  is  a  factor  of  some  importance  in  the  effect  of 
vehicle  wheels  on  the  more  or  less  uneven  surface  of 
highways,  and  it  would  seem  wise  to  make  some  allow¬ 
ance  for  it  in  designing  roads  for  motor-truck  use. 

However  for  further  discussion  as.sume,  in  round 
numbers,  that  foundations  of  plain  concrete  for  road¬ 
ways  designed  for  the  use  of  power  trucks  should  have. 
at  least,  the  following  thickness:  For  3i-ton  trucks, 
10 J  in.;  for  5-ton  truck.s,  12i  in.;  for  7i-ton  trucks,  14 
in.;  or,  if  the  concrete  is  reinforced,  such  dimensions 
as  will  give  equivalent  strength  and  rigidity.  But  the 
use  of  reinforced  concrete  in  city  or  town  streets,  or  in 
surburban  highways  underlaid  with  pipes,  conduits,  etc., 
where  the  roadway  must  be  dug  into  for  construction 
or  repair,  is  of  doubtful  expediency. 

It  is  apparant  that  the  paved  roadway,  as  usually 


constructed  on  rural  highways,  is  much  too  narrow,  e.s- 
pecially  where  the  travel  is  somewhat  dense  and:of<n.i.\e(i 
character.  Without  going  into-  details,  it  may  safely 
be  predicted  that  main  highways  for  the  use  of  such 
travel  should  have  a  paved  roadway  not  less  than  20  ft. 
wide,  with  macadam  shoulders  not  less  than  3  ft.  wide 
on  each  side.  A  graded  width  of  at  least  35  ft.  ought 
to  be  provided. 

Estimated  Cost 

How  much  are  highways.»of  the  character  we  are.von- 
sidering  likely  to  co.st? 

Estimates  based  upon  the  present  high  cost  of  mate¬ 
rials  and  labor  would  doubtless  be  misleading,  for  there 
is  every  rea.son  to  believe  that  prices  will  recede.  They 
are  hardly  likely,  however,  to  fall  below  those  of  the 
early  years  oi  the  war — say  in  the  working  season  oi 
1916 — for  several  years,  and  estimates  ba.sed  on  tho.se 
prices  may  be  considered  reasonable.  Of  course,  price.s 
vary  in  diferent  parts  of  the  country.  In  the  e.stiniates 
pre.sented  in  the  table,  the  prices  of  materials  and  labor 
are  those  quoted  for  Chicago  in  June,  1916.  The  co.st  of 
the  items  “grading,”  and  “bridges  and  culverts,"  u.sed 
in  the  estimates,  are  the  average  estimated  cost  per 
mile  on  25  Federal-aid  road  projects  approved  by  the 
Secretary  of  Agriculture.  (See  “Year  Book  of  the 
Department  of  Agriculture,”  1917,  pp.  266-9.)  These 
projects  are  scattered  through  several  states,  in  and 
east  of  the  Mississippi  Valley,  and  presumably  repre¬ 
sent  a  fair  average. 


KSTIMATKD  COST  OF  ONE  MIEE  OF  IIIOIIWAY  PESIC.XEP 
FOR  THE  USE  OF  FIVE-TON  POW'ER  TRUCKS 

Paved  roadway  20  ft.  wide,  with  8-ln.  macadam  shoulders  3  ft 
wide.  Plain  two-course  concrete  12i  in.  thick,  with  bituminous 
carpet  coat 

Iteal  estate,  right-of-way . $  Sft.flO 

Advertising,  printing  and  legal  expenses .  luft.dO 

(Irading  .  2.2iiii.'hi 

Bridges  and  culverts  .  ^Mi.nn 

Minor  drainage  . 

Concrete  base,  1:3:7.  lOJ  in.  thick — 3422  cu.yd.  at  $t;.50.  22.243.uu 
Concrete  surface,  1:2:4,  2  in.  thick — 652  cu.yd.  at  $8.50.  5.5421111 

Bituminous  carpet — 11,733  sq.yd.  at  $0.20 .  2.;i4T.iiO 

Macadam  shoulders,  8  in.  thick — 3520  sq.yd.  at  $1.00...  3.520.0" 

Forma  for  concrete  .  2S11.O" 

Engineering  and  inspection.  4i% .  1.677  "" 

Administration,  2i'i .  032."" 

Sundries  .  20"."" 

Total  cost  per  mile  . $40,171."" 


If  the  road  is  designed  for  the  use  of  7i-ton  trucks 
all  the  items  would  be  practically  the  same,  except  the 
concrete.  If  the  base  course  is  11  in.  and  the  surface 
course  is  3  in.,  the  increased  cost  would  be  about  $3000— 
a  total  cost  of  about  $43,000  per  mile.  The  substitution, 
if  thought  permissible,  of  reinforced  for  plain  concrete 
would  probably  reduce  the  cost  of  the  concrete  items 
about  15  per  cent. 

The  tendency  at  the  present  time  seems  to  be  to  limit 
the  use  of  power  trucks  to  the  five-ton  class,  and,  if  this 
should  be  done,  we  reasonably  may  expect  that  roads 
suitable  for  their  use  will  cost  from  $35,000  to  $40,000 
per  mile. 

Slope  of  Ladders  and  Inclines 

In  placing  ladders, .the  preferred  angle  is  75’  and 
the  critical  or  minimu.n  angle  50°,  according  to  in¬ 
formation  prepared  by  the  safety  engineering  depart¬ 
ment  of  the  Workman’s  Compensation  Service  Bureau. 
For  ramps  or  inclines  the  angles  are  16°  and  20°  re¬ 
spectively,  but  these  apparently  relate  to  ramp<  for 
walking  and  not  for  wheeling. 
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Fabricated-Ship  Plant  Planned  for  Later  General  Use 

Mobile  Shipbuilding  Company  Forced  to  Revise  Steel  Design  to  Make  Use  of  Timber  at  Birmingham 

Shop  for  Fabricating  Ship  Material 

By  M.  E.  Allen 

Assistant  General  Manager,  Birmingham  Steel  Corporation. 

Birmingham.  Ala. 


ONE  of  the  very  few  fabricating  plants  in  the  coun¬ 
try,  erected  and  designed  primarily  for  the  purpose 
of  producing  steel  ship  material,  was  recently  completetl 
by  the  Mobile  Shipbuilding  Co.  at  Birmingham.  The 
main  structural  shop  was  planned  for  efficient  operation 
in  handling  material  in  direct  course  through  the  build¬ 
ing,  from  the  raw-material  yard  at  one  end  to  the 
finished-material  yard  at  the  other,  not  only  for  ship 
fabrication  but  for  later  use  in  more  general  fields. 
.After  complete  designs  had  been  made  for  a  steel  mill 
building  type,  the  War  Industries  Board  refused  to 
allow  steel  to  be  used  for  the  buildings,  and  a  com¬ 
bination  timber  and  steel  main  shop  building  was  de¬ 
signed.  The  relative  costs  are  given. 

During  the  early  summer  of  1918,  the  Mobile  Ship¬ 
building  Company,  of  Mobile,  Ala.,  received  a  contract 
from  the  United  States  Shipping  Board  for  the  con- 
.struction  of  twelve  5000-ton  steel  cargo  vessels,  a  dupli¬ 
cate  of  a  contract  which  they  were  at  that  time  execut¬ 
ing.  Since  practically  all  of  the  fabricating  capacity 
of  the  country  was  then  occupied  in  essential  Govern¬ 
ment  work,  it  was  evident  that  the  company  would  have 
to  provide  its  own  fabricating  plant.  An  arrangement 
was  therefore  made  with  the  Emergency  Fleet  Corpora¬ 
tion  whereby  a  fabricating  plant  could  be  constructed  in 
Birmingham,  Ala.,  primarily  for  the  purpose  of  fab¬ 
ricating  steel  for  these  vessels. 

Plans  for  this  fabricating  plant  were  commenced  in 
August,  1918.  It  was  desired  to  make  provision  for 
•supplying  the  shipyards  with  fabricated  steel  at  the 
rate  of  4000  tons  per  month.  All  of  the  structures  and 
building.s  were  designed  of  steel,  and  contracts  for  fur¬ 


nishing  and  erecting  were  awarded  in  September.  It 
was  then  found  that  the  War  Industries  Board  would 
not  grant  a  permit  for  the  steel  required,  on  the  basis 
that  it  was  not  absolutely  essential,  and  that  a  timber 
frame  could  be  used.  .Accordingly,  the  structures  w’ere 
all  redesigned  for  the  u.se  of  timber. 

Relative  Costs 

The  quantities  and  cost  of  the  steel  frame  design  of 
the  shop  building  were  as  follows : 

Estimated  total  cost,  exclusive  of  equipment,  $300,000 
— including  1080  tons  of  steel,  estimated  at  $140  per 
ton  erected. 

The  total  cost  of  $900,000  for  the  plant,  as  con- 

.structed,  is  made  up  as  follows: 

structural  shop .  $215,000 

Templet  shop .  7,000 

Brick  office  building .  40,000 

Motor  generator  building .  8,000 

Machinery  and  electrical  equipment .  450,000 

Fire  protection  system .  35,000 

Yard  crane  runways .  50,000 

Plant  tracks,  grading  and  miscellaneous  items .  liiO.OOO 


General  Layout — At  the  north  end  of  the  main  shop 
building,  as  illustrated  in  the  ground  plan  herewith,  is 
a  raw-material  crane  runway  100  ft.  wide  and  600  ft. 
long.  On  the  standard-gage  track  in  the  center  of  this 
yard,  12  to  15  cars  of  raw  material  can  be  stored  at  one 
time.  Instead  of  the  usual  crane-girder  bridge,  two 
crane  trusses  of  the  Pratt  type,  12  ft.  apart  and  12  ft. 
deep  at  the  center,  with  curved  upper  chords,  are  used. 
The  five-ton  two-motor  Shepard  electric  hoists  are  oper¬ 
ated  on  the  bottom  chord.s,  consisting  of  two  12-in.  201- 
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PLAN  OP  SHOPS,  SHOWING  ARRANGEMENT  OF  MACHINERY,  TRACKS  AND  CRANES 


Ib.  channels.  The  maximum  elevating  capacity  for  the 
two  hoists  is  10  tons,  five  tons  for  each  hoist.  The 
plans  contemplate  two  bridges,  but  at  present  only  one 
has  been  installed. 

The  main  shop  building,  designed  as  a  combination 
timber  and  steel  .structure,  approximately  250  ft  wide, 
has  three  80-ft.  bays  400  ft.  long,  with  an  extension 
40  X  80  ft.  on  the  north  end  of  the  center  portion. 


One  end  is  of  low-roof  construction,  and  the  other  of 
the  high-low  roof  type  of  construction.  The  low-roof 
construction,  for  a  length  of  180  ft.  at  the  north  end, 
is  built  with  the  lower  chord  of  the  roof  trusses  varying 
from  21  to  24*  ft.  above  the  floor  of  the  .shop.  The 
south  end  of  the  building,  220  ft.  in  length,  is  from  36 
to  40  ft.  from  the  floor  to  the  lower  chord  of  trusses. 
This  difference  in  height  is  required,  to  allow  the  neces- 
.sary  clearance  for  cranes  to  handle  large  units  in  the 
fabricating  proce.ss.  In  the  high  portion  of  the  shop 
80-ft.  10-ton  eelctric  traveling  cranes  handle  the  as- 
sembleil  material  to  the  riveters  and  assembling  skids. 


In  the  low  portion  of  the  building,  wnere  .the  ji  ;;iches 
are  placed,  it  is  not  expected  to  handle  material  over 
two  or  three  tonst  as  a  maximum.  Light  thr.e-to’i 
traveling  cranes  serve  this  portion  of  the  sho; .  and 
their  travel  is  limiUnl  to  the  point  where  the  lar^^^or  80- 
ft.  cranes  operate. 

Machinery  Layout — Each  of  the  three  80-ft.  ba>s  ha.-; 
two  industrial  tracks  25  ft.  apart  and  approximately  2;* 
ft.  from  the  adjoiiiin).'  eid- 
umns.  These  track.s  extend 
outside  of  the  building  to 
the  center  of  the  raw-material 
storage  yard  and  likewise 
to  the  center  of  the  finished- 
material  storage  yard  jdanneil 
for  the  future  at  the  south 
end.  There  are  three  rows  of 
turntables  to  serve  the  trans¬ 
verse  track.s.  Only  two  rows 
are  shown,  the  other  heing 
about  10  ft.  south  of  the  .south 
end  of  the  building. 

In  the  west  unit  of  the  shop 
and  the  west  half  of  the  cen¬ 
tral  unit  it  is  p  1  a  n  n  e  d  to 
fabricate  all  of  the  structural 
work,  while  the  plate  work  i> 
to  be  done  in  the  east  half  of 
the  central  unit  and  the  west 
half  of  the  east  unit.  The 
material  will  be  delivered  to 
the  layout  marking  skids  either  by  the  industrial  tracks 
or  by  the  32-ft.  traveling  cranes,  and  after  being  laid 
out  and  marked  will  be  handled  by  the  30-ft.  jib  cranes 
on  each  of  which  operates  a  three-ton  electric  hoist.  Jib 
cranes  carr>’  the  material  from  the  marking  skids  to  the 
.skids  adjacent  to  the  machines,  and  from  these  it  will  be 
handled  by  two-ton  chain  hoists  suspended  on  trolleys 
from  I2-in.  I-beams  arranged  longitudinally  over  the 
punches.  In  the  plate  shop  are  five  60-in.  punches  and 
one  48-in.  punch,  each  equipped  with  a  Lysholm  table 
and  a  32-ft.  three-motor  electric  traveling  crane  to 
handle  the  material  from  the  plate-marking  skids  to  the 
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east  corner  is  used  for  a  }ft*oeral  store  room.  In  this 
templet  .shop  a  full  line  of  wmxlworkinvj  tools  is  pro¬ 
vided,  althoujrh  pre.sent  arranjtements  do  not  include  a 
mold-loft  floor,  inasmuch  as  the  bow  and  stern  sections 
of  the  ship  are  fabricated  at  <he  shipyard. 


table  and  from  the  table  to  the  industrial  tracks  or  to 
the  high  portion  of  the  shop  where  the  shears  and 
countersink  drills  are  placed. 

In  the  southea.st  portion  of  the  shop,  for  a  width  of 
:10  ft.  and  a  length  of  60  ft.,  are  the  machine  tools  neces- 
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Fuel-Oil  SyMeni — Oil  is  use<l  exclusively  for  heating 
rivets  and  in  forming  plates,  shapes,  etc.  Suitable  fur¬ 
naces  are  installed  for  these  purpo.ses  in  the  various 
units.  The  oil-storage  system  includes  three  second¬ 
hand  tank  cars,  each  of  4500-gal.  capacity,  placed  in  a 


sar>’  for  the  upkeep  of  the  machines.  In  the  southeast 
part  of  the  building  are  bla.sksmith  tools  and  furnaces. 
Here  10  x  30-ft.  plate  furnace.s,  with  a  bending  floor  at 
each  end,  are  being  installed. 

Plans  for  the  finished-material  storage  yard  provide 
for  a  runway  400  ft.  long  and  80  ft.  wide,  served  by 
two  15-ton  electric  traveling  cranes.  Of  this  runway 
80  ft.  will  be  placed  under  cover  for  the  purpose  of  in¬ 
stalling  a  milling  machine  and  providing  space  for  such 
work  as  riveting.  The  original  plans  included  the  de¬ 
sign  of  a  structural  shop  four  units  in  width,  and  the 
foundations  have  already  been  provided  for  the  fourth 
unit,  although  it  is  doubtful  that  this  will  be  constructed 
in  the  near  future. 

Planning  the  Layout — The  considerations  in  the  de¬ 
sign  of  this  layout,  planned  to  insure  the  most  direct 
and  rapid  progress  of  materials  through  the  shop,  were 
governed  by  the  desire  to  provide  a  plant  that  would 
not  only  be  particularly  adapted  to  fabrication  of  ships 
as  its  primary  purpose,  but  also  to  the  fabrication  of  a 
general  line  of  structural  steel  for  bridges,  tanks  and 
framed  buildings.  With  the  dual  purpose  in  mind,  all 
tools  were  placed  on  heavy  timber  foundations  to  permit 
moving  at  no  great  expense  if  change  in  character  of 
work  warranted  rearranging  the  tools. 

While  the  large  shop  building  was  laid  out  under  one 
roof,  the  plate  department  and  angle  shop  are  so  sepa¬ 
rated  that  either  one  can  be  operated  economically  with 
the  other  side  closed  down.  All  materials  moving  into 
the  shop  from  the  raw-storage  yard  successively  pass 
the  saw  or  shears  to  the  markers,  then  go  to  the  punch- 
men  and  on  to  the  assembly  end  of  the  various  unit.s. 
where  such  operations  as  reamin.?,  countersinking, 
burning  or  welding,  chipping  and  riveting,  are  executed, 
after  which  the  finished  piece  is  submitted  for  final  in- 
'^pection  before  passing  out  to  finished  storage  for  load¬ 
ing. 

The  templet  shop  is  located  just  west  of  the  structural 
shup  and  is  60  X  128  ft.  in  plan.  At  pre.sent  the  south- 
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concrete  pit  at  the  southeast  corner  of  the  site  at  such 
an  elevation  tnat  a  standard  tank  car  on  the  adjacent 
siding  can  drain  into  them  by  gravity,  and  connected  to 
the  discharginx  tank  by  means  of  a  swivel  joint  so  that 
any  tank  or  combination  of  tanks  can  be  filled  or 
emptied. 

Adjacent  to  the  tank  pit  is  the  oil  pump  house,  the 
floor  of  which  is  at  such  an  elevation  that  the  oil  flows 
hy  gravity  from  the  storage  tanks  to  the  pumps  after 
pa.ssing  through  a  twin  strainer.  The  distribution  sys¬ 
tem  is  composed  of  3-,  2-  and  1-in.  standard  black  pipe 
equipped  with  suitable  valves  and  fittings,  all  pipe  being 
laid  to  grade  so  that  it  will  drain  to  a  sump  located  at 
the  pump  house. 

Three  fire  ladders  on  each  side  of  the  main  shop 
buildings  are  provided.  They  are  of  heavy,  permanent 
construction,  trussed  into  the  building  at  various  p-'int.;, 
and  are  planned  in  connection  with  the  fire  protection 
system  to  afford  immediate  access  to  the  roof  in  case 
of  fire.  A  75,000-gal.  steel  tank  on  a.lOO-ft.  tower  is 
also  a  part  of  the  fire  protection  system.  A  complete 
line  of  6-  and  8-in.  mains  completely  surrounds  the 
main  shop  building  and  templet  shop,  with  hydrant 
ho.ses  aliout  .50  ft.  from  the  building  and  not  over  150  ft. 
apart.  Chemical  fire  extinguishers  are  also  placed 
throughout  the  shop  building  and  the  templet  shop.  A 
plant  fire  marshal  directs  fire  drills  at  regular  in¬ 
tervals. 

The  design  of  the  various  structures  and  machinery' 
layout  was  under  the  supervision  of  G.  S.  Bergendahl. 
chief  engineer  of  the  Birmingham  Steel  Corporation, 
and  his  assistant,  \V.  V.  Bickelhaupt.  The  writer,  now 
in  charge  of  plant  operation,  was  in  charge  of  the  con¬ 
struction  and  worked  closely  with  the  engineering  de- 
jiartment.  H.  L.  Brittain  and  Frank  McLoughlin  are 
respectively  president  and  general  manager  of  the  Birm¬ 
ingham  Steel  Corporation,  and  hold  similar  offices  in 
the  Mobile  Shipbuilding  Co.,  Terry  Shipbuilding  Co., 
and  other  Southern  dock  and  repair  companies. 

Citj’  Consulting  Engineer  and  Woras  Director 

Having  decided  to  carry  out  a  large  program  of  pub¬ 
lic  improvements,  the  City  of  Monroe,  La.,  has  engaged 
an  engineer  who  will  serve  with  the  title  of  consulting 
engineer  and  director  of  public  works.  The  appointee 
is  Walter  G.  Kirkpatrick,  who  was  at  one  time  city  en¬ 
gineer  of  Birmingham,  Ala.  In  1916  Mr.  Kirkpatrick 
reported  on  the  municipal  needs  of  Monroe.  A  program 
of  improvements  was  laid  out,  but  local  differences  and 
the  war  resulted  in  postponement  of  action.  Recently 
the  commission  form  of  government  has  been  adopted  at 
•Monroe,  and  natural  gas  has  been  developed  with  the 
promise  of  the  opening  up  of  an  oil  field  nearby.  The 
commission  has  engaged  Mr.  Kirkpatrick  for  the  four 
years’  life  of  its  administration,  at  a  salary  of  $10,000 
a  year.  He  is  expected  to  design  and  supervise  the 
construction  of  some  $2,000,000  worth  of  public  im¬ 
provements,  including  new  water-works  with  a  filtra¬ 
tion  plant,  a  new  drainage  system,  enlargement  and 
improvement  of  the  sewerage  system,  improved  means 
of  waste  disposal,  a  new  electric  lighting  and  power 
.station,  and  improvements  in  the  municipally  owned 
street  railway,  besides  a  municipal  wharf  and  elevator 
and  other  construction.  Apparently  most  of  this  pro¬ 
gram  will  not  be  emptied,  but  will  go  over  into  the  year 
1920. 


Comparative  Endurance  of  Chrome-Nickel 
and  Nickel  Steels 

ALTERNATING  stre.ss  tests  of  nickel  ste<‘l  and 
chrome-nickel  steel  made  at  the  University  oi  IHj. 
nois  show  that  nickel  steel  has  higher  endurance  i|Uali- 
ties,  although  tests  were  made  at  high  stress  and  there¬ 
fore  had  a  relatively  small  number  of  alternations 
which  would  indicate  the  chrome-nickel  steel  to  have  the 
greater  resistance  to  fatigue.  It  also  appears  that  hard 
ening  and  tempering  do  not  improve  the  fatigue-re.sist- 
ing  properties  of  the  metal,  but  rather  have  the  oppo- 
site  effect.  Both  these  conclusions,  however,  are  made 
entirely  on  the  hj^pothesis  of  the  experimental  law  con¬ 
necting  stress  and  number  of  repetitions  or  alternations 
required  for  failure;  in  other  words,  the  law  under 
which  the  logarithmic  plot  of  repetitions  and  stress 
would  be  a  straight  line. 

The  report  of  these  tests  was  pre.sented  by  H.  F. 
Moore  and  A.  G.  Gehrig  before  the  American  Society 
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for  Testing  Materials,  in  a  paper  entitled  “Some  Fa¬ 
tigue  Te.sts  of  Nickel  Steel  and  Chrome-Nickel  Steel.” 
The  logarithmic  plotting  method  is  used  as  the  basis 
for  all  the  conclusions  drawm,  although  the  experimental 
points  are  scattered  on  both  sides  of  the  arbitraril.v 
drawn  lines.  A  typical  diagram  from  the  paper  i.s  re¬ 
produced  herew’ith.  It  shows  the  lines  for  chrome 
nickel  steel,  sloping  more  steeply  than  those  for  nickel 
steel,  and  therefore  indicating  earlier  failure  under 
relatively  low  fiber  stresses.  The  authors  say,  however, 
that  these  test  results  should  not  be  interpreted  to  mean 
that  chrome-nickel  steel  is  in  general  inferior  in  fatigue 
resistance  to  nickel  steel.  The  lines  drawn  for  the  heat- 
treated  specimens  are  of  deeper  slope,  also,  than  those 
for  the  annealed  specimens,  indicating,  according  to  the 
author’s  interpretations,  a  lower  ultimate  fatigue 
strength  for  the  heat-treated  specimens  than  for  those 
not  heat-treated.  Quoting  from  their  report,  “the  heat 


treatment  added  but  little  to  the  fatigue  resistance  un-  In  this  connection,  Mr.  Holt  points  out  in  his  l)o«ik. 
(ier  repeated  reversals  at  low  stress.”  mentioned  above,  that  “it  is  a  mistake  to  suppose  that 

Verv  decided  flattening  of  the  slope  of  the  curves  was  a  sand  paving  bed  affords  any  advantage  in  the  nature 

produced  by  polishing  certain  specimen.s.  Compari.son  of  a  cushion  beneath  the  paving,  after  the  paving  block.s 

with  the  results  obtained  for  specimens  treated  in  ex-  have  been  rammed;  the  bed  is  perfectly  hard  and  un- 

aclly  the  same  way  but  not  polished  show  a  large  in-  yielding,  and  in  any  case  it  is  undesirable  to  have  a 

crease  in  the  resistance  to  alternating  stress,  produced  resilient  cushion  between  the  blocks  and  the  founda- 

hy  the  polishing.  Because  of  the  flatter  slope  of  the  lion.”  This  is  interesting  in  that  it  agrees  with  alt 

cui^’e  “the  superiority  in  fatigue  resistance  of  the  kinds  of  block-laying  e.xperience  in  the  United  States, 

jwlished  .specimens  over  unpolished  specimens  increa.ses  Occasionally,  cros.s-tie  con.struction  with  the  ties  on 
as  lower  test  .stres.ses  are  used.”  3i-ft.  centers,  embedded  in  concrete  and  with  pitch 

-  granite  packing  under  the  rails  between  ties,  is  used 

Latest  British  Street-Railway  high-.speed  Unes  and  in  places  where  clayey  soil  is 

»  I  ^  .  encountered.  Otherwi.se,  very  little  tie  construction  is 

iraCK  V'OnSirUCllOn  used.  The  only  advantage  of  ties  other  than  anchoring 

Ties  Generally  Omitted — Bituminous  Granite  Chip  the  rails  is  their  resiliency  in  absorbing  vibration.  This, 

Packing  Under  Rails  Used— Thermit  Weld-  however,  is  thought  to  be  lost  if  the  rails  re.st  upon  a 

ing  and  Rail  Hardening  in  Place  foundation  in  any  of  their  lengths.  On  such  a 

,  track  in  Leeds  it  was  neces.sary  to  replace  the  rigid 
XCEPT  on  high-speed  lines  or  over  very  poor  sub-  pitch-granite  packing 

soil,  it  18  not  the  general  practice  to  use  cross-ties  ^ 

in  street-railway  construction  in  Great  Britain,  accord¬ 
ing  to  an  article  in  the  Electric  Railway  Journal  of 
Apr.  12,  1919.  At  Leeds  only  a  bituminous  granite-chip 
[lacking  is  placed  between  the  rails  and  the  concrete 
sub-base.  Welding  the  rail  points  with  thermit,  harden¬ 
ing  the  top  of  the  rails  in  place  by  the  Sandberg  “sor- 
bitic”  proce.ss,  and  the  use  of  a  special  rail  .section,  are 
also  practiced  at  Leeds.  The  construction  shown  is  that 
put  down  by  R.  Bickerstaffe  Holt,  who  was,  until  March, 
highway  and  permanent  way  engineer  of  Leeds  and  is 
now  a  member  of  the  staff  of  C.  P.  Sandberg,  consulting 
engineer,  London.  The  following  is  an  abstract  of  the 
article  describing  the  design  used  by  Mr.  Holt,  who  is 
author  of  “Tramway  Track  Construction  and  Mainte¬ 
nance”  and  a  recognized  authority  on  the  subject. 

Standard  street-railway  track  construction  in  Great 
britain,  of  w’hich  that  at  Leeds  is  typical,  is  radically 
different  from  anything  used  in  the  United  States  and 
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L|'J  I  ^  !  standard  rail  of  equal 

iWr'y  weight  and  is  directly  be- 

1 —  ■  V  ^  neath  the  center  of  the 

K  . . e’  . H  rail  tread.  The  tread  is 

K.\iL  SEi’Tiox  convex  and  is  inclined  to- 
t’sEi)  ix  i.EEDs  ward  the  groove,  the  con¬ 

vexity  and  inclination 
being  arrived  at  as  a  result  of  hundreds  of  gagings 
of  partly  worn  rail  and  wheel-tire  sections.  This  tread 
section  corresponds  to  that  adopted  by  the  Brook¬ 
lyn  Rapid  Transit  Co.  in  1915,  although  the  rea- 
.son  for  wanting  a  cone  tread  was  not  the  same  in 
the  two  cases.  In  the  latter  case  the  change  was 
to  insure  longer  life  and  better  traction  without  refer¬ 
ence  to  any  one  factor  of  destruction.  More  than  7000 
English  tons  of  this  section  have  been  laid  at  Leeds 
since  .January,  1910,  and  no  extrusion  of  metal  has 
been  observed  to  date,  although  as  many  as  2,000,000 
cars,  averaging  11  English  tons  each  empty  and  15  tons 
loaded,  have  passed  over  one  route  so  equipped. 

The  Leeds  system  is  one  of  the  first  u.sers  of  the 
Sandberg  “sorbitic”  process  of  hardening  the  head  of 
the  rail  in  place.  More  than  250,000  cars  have  run  over 
one  section  han'^ened  in  this  manner  in  two  years,  yet 
Mr.  Holt  has  found  no  evidence  of  wear.  Better  still, 
the  incipient  corrugations  in  the  rail  at  the  time  the 
hardening  process  was  applied  have  since  disappeared. 
Hardening  need  not  extend  to  a  depth  greater  than 
in.  It  is  not  comparable  exactly  with  case-hardening, 
as  one  molecular  granulation  blends  into  the  next,  in¬ 
stead  of  presenting  a  line  of  cleavage. 
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Canada.  The  accompanying  cut  shows  the  construc¬ 
tion  as  adopted  by  Mr.  Holt.  The  concrete  sub-base  is 
6  in.  thick,  and  the  mix  shown  as  6  :  1  corresponds  to 
our  I  :  2  :  4  mixture.  The  rails  are  held  to  gage  with 
tie- rods,  and  except  at  anchorages,  which  are  spaced 
ordinarily  on  15-ft.  centers  and  10  ft.  on  high-speed 
lines,  the  rails  are  supported  only  by  a  granite  packing 
grouted  with  pitch  or  some  patented  compound  like 
“Fibrastic”  in  which  they  "are  embedded.  This  packing 
i.s  placed  only  adjacent  to  the  rail,  while  over  the  entire 
bed,  between  the  concrete  base  and  the  paving  bed,  there 
IS  placed  a  moist  1  :  4  mixture  of  sand  and  cement.  The 
'aving  bed  is  of  the  same  mixture.  When  this  has  set 
.t  tends  to  prevent  entrance  of  water. 


Union  Station  is  Rebuilt  Without  Interrupting  Traffic* 

Elevated  Trainshed  Erected  and  Tracks  Raised  and  Rearranged  at  Indianapolis  While  Carrying  IH.*) 
Trains  Daily — Steel  Structure  Has  Concrete  Deck  and  Roof  With  High  Skylights 

STATION  reconstruction  and  track  elevation  in  con-  put  in  service  during  the  summer  of  1918.  This  enablec 
secutive  parallel  .sections  is  the  method  employed  the  adjacent  four  tracks  in  the  old  station  to  be  abar 
in  rebuilding  the  union  station  in  Indianapolis,  Ind.,  doned  for  the  construction  of  another  four-track  elevate^ 
.so  that  trains  are  operated  at  both  the  old  and  new  section,  which  was  completed  in  the  spring  of  19i9 
levels  during  the  progre.s.s  of  the  work.  This  is  the  The  work  will  be  carried  on  in  this  way,  by  the  suc- 
most  important  part  of  the  general  scheme  of  track  ce.ssive  abandonment  of  surface  tracks  and  widening  o; 
elevation  in  the  city.  Its  execution  was  a  difficult  the  elevated  structure.  After  this  is  completed,  the 
problem,  as  the  entire  pas.senger  traffic  of  the  numerous  erection  of  the  trainshed  roof  will  be  undertaken, 
railways  passes  over  the  connecting  link  formed  by  the  The  new  .station  is  a  double-deck  steel  frame  .strui- 
IndianajKdis  Union  Ry.,  on  which  the  union  station  ture  having  the  track  deck  about  15  ft.  above  the  fir>* 
IS  situated.  This  traffic  averages  165  pas.senger  trains  door,  this  deck  having  concrete  platforms  and  track 
ilaily.  arriving  and  departing,  of  which  70  are  through  door.  Mo.st  of  the  space  on  the  first  floor  will  be  utiliw: 
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trains.  In  addition,  about  60  freight  movements  are 
made  on  two  tracks  a.ssigned  for  this  traffic,  which  is 
mainly  for  industry  service. 

The  track  layout  had  to  be  enlarged  and  rebuilt  at 
the  new  elevation,  and  the  old  trainshed  replaced  with 
a  new  structure  having  the  tracks  and  trainshed  on  the 
upper  deck.  All  this  had  to  be  done  with  practically  no 
interruption  to  the  heavy  traffic,  or  interference  with 
the  numerous  switching  movements  incidental  to  ter¬ 
minal  operation. 

An  important  advantage  rested  in  the  fact  that  the 
station  was  to  be  widened  on  the  south  side,  so  that 
the  new  work  could  be  done  on  this  addition  before 
beginning  to  interfere  with  the  old  station.  Thus,  the 
boundary  retaining  wall,  the  ends  of  abutments  at  cross 
streets,  the  baggage  tunnel  and  the  pedestal  footings 
for  the  columns,  were  built  on  this  section  in  advance 
of  any  extensive  work  on  the  existing  tracks.  The 
superstructure  was  erected  and  the  track  deck  laid  for 
this  section,  the  new  tracks  being  then  connected  with 
the  main  track  approaches  at  each  end,  so  that  it  was 
|X)ssible  to  operate  trains  on  this  piece  of  elevated  struc¬ 
ture,  the  platforms  being  temporarily  without  shelters. 

Four  elevated  .station  tracks  were  thus  completed  and 
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for  station  facilities.  Across  it  will  extend  a  concourse 
or  corridor  100  ft.  wide,  opening  from  the  old  concourse 
parallel  with  the  trainshed  but  having  no  outlet  at  the 
south  end.  Stairways  transverse  to  the  tracks  will  lead 
up  from  the  center  of  this  corridor  and  branch  in  both 
directions  to  the  platforms.  Concrete  ramps  having  a 
grade  of  16'"c  were  provided  in  the  original  design,  but 
stairways  were  substituted,  on  account  of  the  length  of 
ramp  required  for  the  limiting  grade.  Most  of  the 
.space  east  of  the  lateral  concourse  will  be  utilized  for 
the  baggage  room.  On  the  west  side  of  the  concourst 
will  be  shops  fronting  on  Illinois  St.,  which  passes  under 
the  middle  of  the  elevated  trainshed;  beyond  this  street 
will  be  the  mail  and  express  rooms. 

A  baggage-transfer  tunnel  630  ft.  long,  connecting  the 
ends  of  the  station,  is  made  necessary  by  the  traffic 
conditions.  As  trains  headed  in  either  direction  may 
occupy  any  station  track,  baggage  elevators  must  be 
provided  at  both  ends  of  the  platforms.  Those  at  the 
east  end  are  directly  adjacent  to  the  baggage  room, 
while  those  at  the  west  end  are  served  by  a  transverse 
passage  at  the  street  level.  To  provide  for  the  move¬ 
ment  of  baggage  trucks  between  the  elevators  and  the 
baggage  room,  a  low'  level  subway  or  tunnel  was  built 


Station  Bulletin^ 


Old  freight 

Tracks 


Old  Trainshed 
I  Being  Removed 


dlik 


under  the  south  side  of  the  station,  passing  under  transmitting  these  loads  to  the  soil  through  the  bottom 
Illinois  St.  This  tunnel  is  18  ft.  wide  and  10  ft.  slab  acting  as  an  inverted  beam.  The  load  on  the  base 
high,  and  has  inclined  approaches  at  both  ends,  start-  of  the  footings  is  limited  to  2i  tons  per  square  foot, 
mg  at  the  ground  level  and  near  the  elevators.  Tractors  Retaining  walls  and  abutments  are  of  plain  concrete, 
and  trailers  will  handle  the  baggage,  mail  and  express,  of  gravity  section,  with  footings  built  directly  upon  the 
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Ticket  offices,  waiting  rooms,  dining  rooms  and  other 
passenger  facilities,  as  well  as  the  railway  offices,  will 
remain  in  the  old  station  building  at  the  north  side  of 
the  tracks.  This  is  a  handsome  red  brick  structure 
with  a  main  hall  48  x  148  ft.,  and  has  ample  accom¬ 
modations,  some  changes  in  the  interior  arrangement 
having  been  made  a  few  years  ago.  The  present  con¬ 
course  at  the  street  level,  parallel  with  the  tracks,  will 
also  remain.  Architectural  treatment  of  the  fronts  of 
the  new  elevated  structure  will  mask  the  trainshed  roof 
with  its  high  skylight  and  will  include  decorative  en¬ 
trances  to  the  street-level  subway  carrying  Illinois  St. 
under  the  trainshed. 

Foundations  involved  complicated  design  in  several 
instances,  owing  to  underpinning,  limited  clearance  or 
other  structural  requirements.  Conditions  are  favor¬ 
able,  however,  as  the  site  is  on  a  deep  gravel  formation, 
the  material  of  which  is  practically  incompressible. 
Plain  concrete  footings  are  used  principally,  but  some 
of  those  for  pipe  tunnels  and  subways  are  25  ft.  below 
the  surface.  The  baggage-transfer  tunnel  is  of  heavj’ 
reinforced  -  concrete  construction  and  carries  heavy 
superimposed  column  loads  directly  over  its  walls. 


gravel,  and  the  walls  having  expansion  joints  at  in¬ 
tervals  of  30  ft.  A  bituminous  waterproofing  coat  is 
applied  to  the  rear,  and  against  this  is  a  backing  of 
dry  stone  piers  which  permit  drainage  or  seepage  water 
in  the  fill  to  reach  tile  drains  with  sewer  connections. 
The  south  wall,  along  the  right-of-way,  is  carried  up 
to  form  a  high  parapet. 

Columns  on  the  first  floor  support  lines  of  trans¬ 
verse  girders,  and  under  the  passenger  tracks  these 
carry  a  deck  of  transverse,  shallow  troughs  built  up  of 
Z-bars  and  plates.  For  the  freight  tracks  the  deck  is 
of  deep,  longitudinal  troughs,  between  the  girders.  In 
both  cases  the  troughs  are  filled  with  concrete  which 
forms  the  deck  stab.  The  platforms  are  supporte<l 
at  the  edges  by  longitudinal  girders  along  the  sides  of 
the  Z-bar-trough  sections  and  have  intermediate  beams 
resting  on  the  cross-girders. 

An  unusual  amount  of  skylight  area  is  provided  in 
the  trainshed  roof,  which  will  be  of  the  low  type  now 
generally  used  at  large  stations,  but  having  high 
triangular  monitors  with  skylights  over  the  platforms. 
It  will  be  of  steel-frame  construction,  supported  by 
columns  on  the  platforms  and  having  a  concrete  roof 
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tracks  in  the  trainshed,  with  a  short  stub  track  a’  the 
east  end  and  two  outside  tracks  for  freight,  switvhinp 
and  transfer  movements. 

Track  construction  for  the  pas.senger  tracks  in  the 
trainshed  is  similar  to  that  employed  for  some  tunnels 
and  large  terminal  stations,  in  which  ties  and  ballast 
are  dispensed  with.  Separate  blocks  of  white  oak  .^lup- 
I>ort  the  rails  anti  are  .set  in  rece.sses  in  the  concrete 
deck  slab,  the  surface  of  which  is  shaped  to  form  a 
drain  in  the  middle  of  each  track.  Water  connection^ 
are  provided  for  supplying  the  cars  and  for  washinp. 
so  that  the  entire  floor  can  be  flushed  and  washed  anil 
kept  in  sanitary  condition.  No  tie  rods  are  u.>;ed  to 
connect  the  rail.s,  the  gage  being  maintained  by  anchor¬ 
ing  the  blocks  in  their  pockets.  These  blocks  are  7  x 
9  in.,  M  in.  long,  spaced  about  22  in.  on  centers  lonpi- 
tudinally.  On  them  are  steel  tie-plates  for  the  100-lh. 
rails,  which  are  secured  by  screw  spikes.  The  freight 
tracks  have  ties  laid  in  stone  ballast  on  the  concrete 
deck. 

Development  of  the  track  layout  has  been  progressing 
for  several  years.  Difficulty  was  experienced  in  acquir¬ 
ing  real  estate  for  a  suitable  arrangement  at  the  east 
end,  but  this  was  finally  overcome  and  a  .satisfactory 
layout  made  practicable.  The  removal  of  the  railroad's 
power  station  was  necessitated  by  the  final  plan,  but  no 
new  power  station  will  be  built  at  present,  as  electric 
current  and  steam  will  be  purchased  from  the  Indian¬ 
apolis  Electric  Light  &  Heat  Company. 

Two  junctions  close  to  the  station  complicate  the  track 
layout.  One  is  for  the  Illinois  Central  R.R.  at  the  wes; 
end,  having  14°  curves;  the  other  is  for  the  Louisville 
division  of  the  Penn.sylvania  Lines  at  the  east  end,  with 
12°  curves.  There  is  a  junction  curve  of  16°  at  the 
Its  length  middle  of  the  station,  but  this  is  on  the  freight  tracks 
om  25  ft.  only,  and  is  for  the  industry  line  known  as  the  Centra! 
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Membership  and  Functions  of  Local 
Engrineering*  Associations 

C.  W.  Hunt,  Secretary  of  the  American  Society 
of  Civil  Eng:ineer8,  Outlines  HLs  Sukkcs- 
tions  for  Development  Committee 

addressing  the  Development  Committee  of  the 
l  \  American  Society  of  Civil  Enprineers  at  ita  Minne¬ 
apolis  meetinpr  on  June  13,  Dr.  Charles  Warren  Hunt, 
indicated  his  point  of  view  after  27  years’  service  as 
secretary  of  this  society  by  quoting  letters  written  by 
John  W.  Alvord,  and  then  proceeded  to  outline  his  supr- 
gestions  regarding  the  details  of  membership  qualifica¬ 
tions  and  proper  functions  for  local  engineering  asso¬ 
ciations.  The  details  of  these  suggestions  follow: 

If  I  am  not  very  much  mistaken  the  original  idea  of 
the  Development  Committee  of  the  American  Society  of 
Civil  Engineers  was  the  development  of  the  Society  itself 
to  meet  existing  and  changed  conditions  due  to  the  war. 
etc.,  and  that  to  its  duties  was  added  later  the  question 
of  co-opetation  wi.h  other  bodies  for  the  general  good. 

I  have  not  been  asked,  as  I  understand  it,  to  come  here 
with  any  suggestion  as  to  improvement  in  methods  of  the 
Society’s  work,  nor  do  I  know  to  what  extent  the  Com¬ 
mittee  has  decided  on  suggesting  fundamental  changes,  but 
I  believe  that  it  is  entirely  proper  for  me  to  discuss  that 
part  of  the  problem  which  relates  to  the  co-operation  be¬ 
tween  organizations,  inasmuch  as  that  has  nothing  what¬ 
ever  to  do  with  the  management  of  the  .\merican  Society 
of  Civil  Engineers.  I  have  therefore  ventured  to  write  out, 
as  briefly  as  possible,  a  statement  of  my  views,  based  upon 
a  great  deal  of  careful  thought  and  considerable  knowledge 
of  conditions  both  at  headquarters  and  in  various  parts  of 
the  country. 

There  are  in  my  judgment  two  entirely  separate  phases 
of  the  general  subject  of  the  condition  of  the  Engineering 
Profession. 

(1)  The  theoretical,  scientiflc,  educational  side,  which 
includes  the  maintenance  of  high  professional  and  ethical 
standards,  and 

(2)  The  welfare  side,  which  includes  all  matters  relat¬ 
ing  to  the  Profession  outside  of  those  in  No.  1.  This  means 
not  only  the  participation  of  the  Engineer  in  civic  and 
community  affairs,  but  concerted  action  connected  with 
National,  State  and  Municipal  problems,  in  which  the  wel¬ 
fare  of  the  members  of  the  Profession  both  individually 
and  collectively  is  concerned,  such  as  professional  rates  of 
pay,  employment  of  engineers,  and  all  legislation  which 
affects  the  Profession  either  locally  or  nationally. 

In  my  opinion,  these  two  lines  of  effort  cannot  be  carried 
on  together.  The  National  Engineering  Societies  are  well 
organized  for,  and  can  carry  on,  the  first  of  these,  and  they 
should  not  be  interfered  with  nor  hampered  by  being  forced 
to  undertake  the  second. 

If  this  be  true,  then  the  problem  is  to  .so  organize  the 
Engineers  of  the  country  that  they  may  be  able  to  handle 
both  national  and  local  matters  concerning  the  welfare  of 
the  Profession.  My  experience  is  that  the  chief  difficulty 
in  the  attempts  which  have  been  made  up  to  the  present 
time  in  co-operation  among  various  groups  of  Engineer.s 
is  that  we  have  been  trying  to  work  from  the  top  down 
and  not  from  the  bottom  up.  I  think  that  true  co-opera¬ 
tion  must  have  its  source  in  the  individual,  or  in  smaller 
geographical  groups  of  individuals,  which  groups  shall 
elect  their  representatives  and  instruct  them  as  to  the  lines 
on  which  they  wish  co-operative  effort  made.  They  must 
also  finance  that  effort  in  proportion  to  the  numerical 
strength  of  each  sectional  or  geographical  group. 

At  present,  boards  of  Engineers  elected  for  the  specific 
purpose  of  managing  an  individual  organization — and  for 
that  purpose  only — are  transferring  certain  powers  which 
have  been  given  them — and  perhaps  a  number  of  others 
which  they  have  never  possessed — to  another  group  of  their 
own  appointees.  Apart  from  the  question  of  whether  they 


P..R.  of  Indianapolis,  which  serves  several  indu.stries. 

Slip  switches  are  u.sed  rather  sparingly  in  relation 
lo  the  extent  of  the  layout,  there  being  eight  at  the 
cast  end  and  15  at  the  west  end.  All  these  are  double 
slip  switches.  The  Illinois  Central  R.R.  connection 
includes  slip  switches  giving  access  to  three  .station 
tracks,  but  the  Pennsylvania  Lines  connection  at  the 
.southeast  corner  gives  access  to  four  tracks  by  plain 
turnouts.  Turnouts  are  mainly  No.  8,  with  l6*-ft. 
switch  rails.  Three  interlocking  towers  will  control 
train  movements. 

All  plans  are  passed  upon  by  a  beard  of  engineers 
composed  of  W.  C.  Cushing,  chief  engineer  of  main¬ 
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tenance  of  way,  Pennsylvania  Lines;  C.  A.  Paquette, 
chief  engineer  of  the  Cleveland,  Cincinnati,  Chicago  & 
St.  Louis  Ry.,  and  P.  J.  Landers,  superintendent  (and 
formerly  engineer)  of  the  Indianapolis  Union  Ry.  Con¬ 
struction  work  is  in  charge  of  T.  R.  Ratcliff e,  engineer 
of  maintenance  of  way.  Price  &  McLanahan,  Philadel¬ 
phia,  prepared  the  plans  for  the  architectural  designs 
at  the  station.  The  McClintic-Marshall  Co.  and  the 
Mount  Vernon  Bridge  Co.  are  the  contractors  for  the 
structural  steel  work,  while  the  latter  company  and 
Powers  &  Addy  have  the  contracts  for  its  erection. 
Latham  &  Walters  have  the  contract  for  the  concrete 
roof  and  architectural  work  and  the  Marion  County 
Construction  Co.  has  that  for  concrete  foundations, 
retaining  walls  and  abutments.  Filling  and  track  work 
are  done  by  railway  forces. 


Long  Road  Contracts  in  Arkansas 
Pr(X)f  of  the  advantages  of  letting  highway  construc¬ 
tion  contracts  in  long  sections  is  afforded  by  experience 
in  Arkansas,  giving  a  practical  indorsement  to  the 
suggestions  along  this  line  made  in  Engineering  News- 
Record  of  Mar.  13,  1919,  p.  603,  and  Apr.  24,  1919,  p. 
8.11.  A  firm  of  engineers  having  considerable  road 
work  in  that  state  makes  a  practice  of  letting  single  con¬ 
tracts  for  20  to  30  miles  of  road,  and  reports  that  in 
this  way  the  larger  contracting  concerns  are  interested, 
while  with  short  sections  there  would  be  numerous  local 
contractors,  without  competition  from  firms  perhaps 
better  equipped  to  execute  the  work.  The  work  is  di¬ 
vided  into  sections,  but  as  a  rule  a  contractor  will  bid 
on  the  whole  work  at  a  cheaper  price.  In  some  cases 
there  are  no  bidders  for  separate  sections,  while  several 
bids  are  made  for  the  entire  mileage  to  be  let. 
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have  the  constitutional  richt  to  transfer  powers  granted 
them  by  their  constituents,  the  result  is  not  satisfactory. 
A  man  so  appointed  is  not  really  responsible  to  anyone — 
he  has  no  constituents  or  electors  to  whom  he  must  report 
and  whatever  action  he  may  take  on  any  matter  must  there¬ 
fore  be  entirely  dependent  on  his  personal  views. 

1  believe  that  the  Engineers  of  the  country  can  be  organ¬ 
ized  by  forming  a  truly  representative  bo<ly  which  .might 
l»e  called  “Engineering  Council,”  for  want  of  a  better  name. 
The  first  difficulty  which  to  my  mind  presents  itself  is 
that  at  present  there  is  no  method  of  determining  who 
may,  or  who  may  not,  be  properly  classed  as  Engineers 
except  by  the  assumption  that  all  men  who  have  been  ad¬ 
mitted  to  a  national  organization  can  qualify.  With  this 
brief  statement  I  would  suggest: 

That  through  the  co-operation  of  the  Development  Com¬ 
mittees  of  the  four  National  St>cieties  a  plan  be  developed 
along  the  following  lines; 

That  in  each  center  of  population  there  be  formed  a  local 
Engineering  Association  to  be  known  by  the  name  of  the 
city  or  by  some  other  distinctive  sectional  name. 

That  the  voting  membership  of  each  of  these  associations 
l>e  limite«l  to  the  membership  in  any  grade  of  any  National 
.‘Society  of  Engineers  residing  in  the  territory  covered  by 
the  association.  It  will  be  observed  that  this  is  not  intended 
to  restrict  the  membership  to  the  four  Founder  Societies 
only.  That  Engineers  in  the  territory  who  are  not  con¬ 
nected  with  any  of  the  National  Swieties  be  admitted  as 
“As.sociates"  or  “Affiliates.”  until  such  time  as  they  be¬ 
come  connected  with  the  national  organization  representing 
their  specialty. 

These  associations  would  have  two  functions,  viz: 

(1)  To  act  upon  all  local  matters  whethers  Municipal 
or  State  (the  latter  in  connection  with  similar  associations). 

(2)  To  elect  directly  in  proportion  to  its  numerical 
strength,  or,  if  not  large  enough,  in  connection  with  its 
neighboring  associations,  its  proportionate  representation 
on  a  National  “Engineering  Council,”  and  to  contribute  in 
similar  proportion  to  the  support  of  that  Council. 

The  advantages  of  such  associations  would  apparently 
be:  Added  numerical  strength  in  each  locality;  local  recog¬ 
nition  of  the  fact  that  all  members  are  Professional  Engi¬ 
neers — in  other  words,  something  definite  as  to  who  i.s 
and  who  is  not  an  Engineer — and  direct  touch  through 
properly  elected  representatives,  responsible  to  and  re¬ 
porting  back  to  their  constituent  all  actions  of  the  “Na¬ 
tional  Council.”  In  addition  to  this  each  would  l)e,  so  far 
as  local  matters  are  concerned,  not  responsible  to  any 
National  Technical  Society,  which  condition  at  the  present 
time  is  a  more  or  less  troublesome  one,  for  we  all  know 
that  the  question  of  the  relation  of  the  present  “Local” 
.issociation  or  section  both  to  the  parent  organization  and 
to  similar  locals  has  been,  and  still  is,  subject  to  much 
debate.  In  one  case  at  least  a  parent  National  Society 
found  it  necessary  to  repudiate  action  taken  by  one  of  its 
local  chapters. 

In  addition  to  the  representatives  elected  in  accordance 
with  the  above  each  National  Technical  Society  should  be 
authorized  to  appoint  one  or  more  members  of  the  “National 
Council.”  These  appointees  would  be  the  logical  repre¬ 
sentatives  of  the  very  large  membership  in  these  societies 
which  is  not  connected  with  any  local  association. 

If  this  plan  were  considered  feasible  and  developed  by 
our  Committees  in  connection  with  the  Development  Com¬ 
mittees  of  other  Societies,  on  the  present  basis  of  member¬ 
ship  of  the  four  Founder  Societies  alone  there  would  be  a 
general  Local  Engineering  Association  of  approximately 
6600  members  in  New  York  City,  and  in  San  Francisco  it 
is  estimated  that  there  might  be  more  than  800. 

Nothing  that  I  have  suggested  above  would  interfere 
with  the  maintenance  of  the  present  Local  Associations  or 
Chapters  of  the  Founder  Societies,  but  they  would  be  re¬ 
lieved  of  the  necessity  of  acting  on  matters  which  are  not 
strictly  those  which  belong  to  the  parent  Society.  In  other 
words,  they  would  act  only  on  matters  which  affect  the 
policy  of  the  National  Societies  of  which  they  are  Local 
Chapters. 


Convict  Labor  as  Utilized  on 
Arizona  Highways 

Men  Have  Low  Average  Intelligence  and  Need 
Special  Handling — Free  Men  Better  for 
Machine  Operators  and  Foremen 

TATE  convict  lalior  can  be  employed  on  highwav 
construction  with  success  and  economy,  subject  to 
certain  important  qualifications  and  conditions,  accord- 
ing  to  the  1916-18  biennial  report  of  B.  M.  Atwood, 
former  state  engineer  of  Arizona.  This  opinion  i>  based 
on  nine  years  of  experience  of  the  State  Highway  De¬ 
partment.  One  of  the  principal  conditions  that  must  he 
taken  into  consideration,  if  success  is  to  be  obtained, 
is  that  the  low  average  intelligence  of  the  men  requires 
the  use  of  free  labor  for  all  positions  involving  Icader- 
•ship  or  handling  of  machinery.  The  following  notes 
are  from  the  above-mentioned  report  and  from  informa¬ 
tion  furnished  by  F.  M.  Holmquist,  state  engineer 

While  pri.son  labor  has  been  discontinued  in  Arizona 
since  last  March,  this  was  not  on  account  of  inefficiency, 
but  for  the  purpose  of  giving  preference  to  returned 
soldiers,  sailors  and  marines.  There  is  ample  free  labor 
available  to  take  care  of  all  road  work  in  sight  for  the 
present  year.  Furthermore,  the  appropriation  for  the 
maintenance  of  prison  camps  was  exhausted,  and  it 
was  necessary  to  use  the  state  road  tax  fund  for  thi« 
purpose,  which  is  undesirable. 

Records  of  cost  show  practically  the  same  result  for 
work  done  by  convict  labor  as  by  free  labor,  accordinp 
to  Mr.  Holmquist.  As  the  distance  of  the  camps  from 
the  prison  was  about  400  miles  by  rail  there  was  con¬ 
siderable  expense  involved  in  tran.sporting  the  prisonors 
and  guards.  It  is  intended,  therefore,  that  when  the 
u.se  of  convict  labor  is  resumed  it  will  be  employed 
nearer  the  prison  in  order  to  avoid  this  expense. 

Mr.  Atwood  reports  that  convict  labor  has  been  em¬ 
ployed  on  heavy  mountain  work  and  light  grading,  or 
the  construction  of  reinforced-concrete  bridges  and  cul¬ 
verts  and  in  the  production  of  crushed  stone,  concrete 
pipe  and  other  road  materials.  Experience  during  the 
nine-year  period  has  been  varied.  At  times  the  labor 
has  been  expensive  and  inefficient,  with  poor  discipline 
and  with  a  large  percentage  of  the  men  in  camp  idle  and 
under  disciplinary  detention.  At  such  times  the  per¬ 
centage  of  escapes  was  apt  to  be  high.  On  the  other 
hand,  much  of  the  convict  work  was  satisfactoiw’,  with 
low  cost,  high  efficiency,  good  feeling  and  healthy  con¬ 
ditions  among  the  men. 

Importance  of  Leadership 

The  general  conclusion  arrived  at  is  that  convict  labor 
is  capable  of  producing  work  of  good  quality  in  highway 
and  bridge  construction  with  low  costs  and  few  escapes, 
while  the  camps  may  be  so  managed  as  to  benefit  the 
men  physically,  mentally  and  morally.  Such  labor,  as 
stated  above,  is  more  dependent  upon  the  quality  of  its 
leadership  than  is  free  labor,  and  it  is  suggested  that 
where  good  results  are  not  achieved  the  responsibiliK 
should  be  laid  on  the  personnel  and  methods  of  the  man¬ 
agement,  rather  than  on  the  quality  of  labor  employed. 
This  statunent  is  not  intended  as  a  criticism  of  anyone 
who  may  fail  to  make  a  success  of  the  prison  camp.s,  for 
it  is  recognized  that  dealing  with  prison  labor  requires 
somewhat  different  qualities  from  those  for  dealing 
with  free  labor. 
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In  the  Arizona  convict  camps  there  were  usually  40 
to  55  men,  but  sometimes  as  many  as  90  to  100.  The 
risinfr  time  was  6  a.  m.,  and  promptly  after  breakfast 
the  men  boarded  motor  trucks,  leaving  camp  in  time 
to  start  work  at  8  a.  m.  Each  gang  was  in  charge  of 
a  foreman,  assisted  by  armed  guards.  Dinner  was 
brought  out  on  the  trucks,  unle.ss  the  men  were  near 
the  camps.  The  working  day  was  limited  to  eight  hours, 
which  is  the  legal  time  for  free  labor  in  Arizona.  The 
retiring  time  was  9  p.m.  Either  bunk-houses  or  large 
tents  w'ere  provided,  and  were  surrounded  by  a  high 
l)arl)ed  wire  fence.  A  barber  shop,  a  concrete  toilet  and 
a  shower  bath  were  included  in  the  erjuipment  of  each 
stockade,  and  absolute  cleanliness  was  insi.sted  upon. 
Feeding  the  men  is  discussed  in  an  article  in  Encjineer- 
ivg  News-Record,  of  May  22,  1919,  p.  1032 

Taking  the  men  away  from  the  state  prison  and 
keeping  them  actively  employed  in  open-air  work  has 
been  found  to  improve  their  physical  and  mental  tone, 
liut  it  is  important  to  keep  them  constantly  employed, 
either  at  work  or  in  some  healthful  recreation.  The 
importance  of  this  is  .so  great  that  when  recreation 
cannot  be  furni.shed  the  men  should  be  assigned  to 
different  forms  of  work  on  different  days,  in  order  to 
iivoid  monotony  in  their  employment.  In  fact,  it  is 
considered  better  to  insist  on  long  hours  of  work  rather 
than  to  allow  idleness  without  proper  amusement. 

Provision  for  some  reward  for  the  men  who  do  their 
work  satisfactorily  is  another  important  point,  and 
the  reward  should  l>e  such  as  to  show  clearly  that  these 
men  benefit  more  than  those  who  fail  to  render  the 
service  and  obedience  demanded.  It  may  be  in  the 
form  of  scrip  that  can  be  exchanged  for  fruit  or 
candy  at  the  commissary,  or  a  reduction  in  the  term  of 
imprisonment,  or  perhaps  in  money  to  be  held  in  trust 
for  the  benefit  of  the  convict  or  his  dependents?.  In 
Arizona,  the  superintendent  or  engineer  in  charge  of 
the  prison  camp  sent  to  the  state  engineer  each  month 
a  report  recomemnding  men  for  parole  or  commutation 
of  sentence.  The  state  engineer  in  turn  made  his  recom¬ 
mendation  to  the  Governor  and  the  parole  board. 

As  advice  to  those  contemplating  the  use  of  prison 
labor,  the  report  urges  a  visit  to  some  properly  con¬ 
ducted  convict  camp. 

Recording  Strain-Gage  to  Measure  Stresses 
in  Ships 

N  INSTRUMENT  to  measure  and  record  the  strain 
in  various  parts  of  ships  under  actual  loading  con¬ 
ditions  was  devised  by  the  concrete  ship  section  of  the 
Emergency  Fleet  Corporation  during  the  war.  It  was 
described  by  F.  R.  McMillan,  who  had  charge  of  its 
development,  in  a  paper  entitled  “The  Strainagraph  and 
Its  Application  to  Concrete  Ships,”  presented  to  the 
American  Concrete  Institute  meeting.  Mr.  McMillan’s 
paper  included  a  brief  description  of  the  instrument 
and  the  story  of  its  development,  together  with  an  illus¬ 
tration  of  its  use  in  determining  the  stresses  in  the 
concrete  ship  “Atlantus”  during  its  launching  at  Bruns¬ 
wick,  Ga.,  last  autumn.  The  instrument  compri.ses  a 
revolving  paper  roll  on  which,  by  the  multiplication  of  a 
series  of  levers,  is  recorded  the  movement  between  two 
points  on  the  piece  whose  deformation  is  being  meas¬ 
ured.  In  its  operation  on  ships  two  gage  points  are  es¬ 
tablished  at  critical  places  in  the  ship’s  frame  and  hull, 
and  the  extending  lever  of  an  in.strument  is  fastened 


to  each  pair  of  points.  The  lever  is  connecte<l  to  th* 
recording  instrument,  which  is  a  development  of  a  re¬ 
cording  pressure  instrument  of  the  American  Steam 
Gage  &  V’alve  Manufacturing  Co.  designed  for  studying 
the  air-brake  control  of  trains.  Each  instrument  i.s 
motor-driven  and  they  are  all  tied  together  by  an  elec¬ 
tric  circuit  so  that  synchronous  records  can  be  a.ssureil. 
In  the  investigations  on  concrete  ships  there  were  also 
in.stalled  pressure-recording  gages,  so  that,  .synchro¬ 
nously  with  the  strain  measurements,  there  could  be 
ascertained  the  height  of  the  waves  outside  the  ship. 

The  launching  tests  on  the  “Atlantus”  give  a  complete 
record  of  the  height  of  water  on  the  ship  side  as  it 
went  into  the  water,  and  the  flow  of  the  stres.ses  during 
the  launching  process.  The  paper  further  includes  three 
curves  of  stresses  measured  by  the  instrument  and  cal¬ 
culated  previous  to  the  launching  of  the  ship  which  show 
a  remarkable  agreement  of  results. 

Overhead  and  Time  Cost  of  Pit  and 
Trench  Excavation 

Ten  Per  Cent,  in  Excess  of  Direct  Cost  for  Extra 
Work  Does  Not  Equal  Overhead  Costs 
on  Simple  Excavation 
By  a.  P.  Roscoe 

Oiono  Park,  New  Y'ork 

Excavations  required  3^  man-hours  per  cubic 
yard  as  an  average  in  making  436  pits  for  elevated¬ 
railway  column  footings  built  in  the  years  1915  to  1917 
in  New  York  Cit.v.  All  the  pita  were  dr>'.  On  another 
group  of  24  pits,  for  which  46''r'  of  the  excavation  was 
below’  water  level,  the  labor  required  was  11.03  hours 
per  cubic  yard.  Trench  excavation  required  4.11  hours 
of  labor  per  cubic  yard.  The  overhead  cost  on  both 
jobs  was  nearly  one-fifth  of  the  total  cost  and  almost  a 
quarter  of  the  labor  and  materials  cost.  In  all  cases  the 
work  included  sheeting  and  excavating,  backfilling  after 
the  structure  was  constructed,  and  hauling  away  the 
surplus  material.  The  costs  were  computed  from  daily 
reports  made  by  inspectors. 

The  pits  were  located  26  ft.  apart  transversely  and  50 
ft.  apart  longitudinally  on  an  unpaved  street  60  ft.  wide 
between  curbs,  with  a  double  track  trolley  line  in  the 
center.  There  was  very  little  traffic  and  few  under¬ 
ground  structures  to  interfere  with  construction.  The 
crossing  streets  were  about  700  ft.  apart,  and  the  total 
length  of  the  work  was  about  2J  miles. 

The  average  size  of  the  436  dry  pits  was  8x8  ft. 
sq.  and  10  ft.  deep.  The  material  was  course  sand,  and 
the  excavation  was  all  above  water  level.  All  excavation 
was  by  hand,  single  cast  for  the  first  5  ft.  and  double 
cast  for  the  second  5  ft.  Close  sheeting  of  2-in.  plank 
was  driven  as  the  pit  was  excavated,  and  two  sets  of 
6  X  6-in.  rangers  were  used  in  each  pit.  The  average 
gang  was  one  foreman,  two  timbermen  and  16  laborers; 
each  foreman  had  one-half  the  time  of  a  team  and  driver 
and  one-eighth  the  time  of  a  three-ton  motor  truck  and 
driver.  A  payment  line  for  excavation  was  set  at  1  ft. 
outside  the  bottom  of  the  completed  footing,  and  on  this 
basis  of  measurement  the  total  excavation  amounted  to 
16,227  cu.yd.  Sheeting  was,  however,  driven  to  the 
neat  lines  of  the  footing,  so  that  the  actual  excavation 
was  only  10,570  cu.yd.,  or  about  65 of  that  paid  for. 
Wet-pit  excavation  involved  pumping;  the  pits  varied 
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from  7  X  7  X  10  ft.  to  9J  x  9i  x  12  ft.,  and  the 
jrround-water  level  ranged  from  2  ft.  to  9  ft.  above  the 
subgrade.  Excavation  was  in  sand  overlaid  by  blue 
clay,  peat,  black  mud  and  salt  marsh.  Calculated  on 
neat  lines,  the  yardage  was  831,  of  which  385  cu.yd. 
was  below  water  level.  The  pay  excavation  was  976  cu. 
yd.;  tongue-and-groove  sheeting  was  driven  by  hand 
and  steam  hammer,  and  the  seepage  was  handled  by 
steam  pumps  and  gasoline-driven  diaphragm  pumps. 

The  accompanying  table  gives  the  expenditure  in 
labor  hours  per  cubic  yard  based  on  both  the  pay 
yardage  and  the  actual  yardage  excavated. 

The  trench  excavation  aggregated  7417  cu.yd.;  the 
trench  was  8!  x  5  ft.  in  dry  sand  for  a  28-way  duct¬ 
line.  Sheeting  was  required  only  at  manhole  approaches 
and  where  crossing  pipes  made  necessary  a  cut  deeper 
than  usual.  The  time  cost  per  cubic  yard  was; 
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Overhead  expenses  were  computed  as  follows ;  General 
overhead  included  bond  premium;  interest  on  capital 
invested;  lost  intere.st  on  retained  percentages;  inter¬ 
ests  on  outstanding  accounts;  one-hfth  of  the  main 
office  expen.ses  such  as  salaries,  rent,  supplies,  telephone 
and  legal  costs,  since  there  were  four  other  jobs  of 
equal  magnitude  being  carried  on  at  the  same  time,  and 
field  expenses  such  as  superintendence,  engineer,  rent, 
supplies,  telephone  and  postage.  The  total  of  these 
items  was  di.stributed  among  the  several  items  of  the 


Horns  or  i.ahok  k\i*km)KI>  i’kh  (m  bu-  ^  \iin  ok  i;xcv\  atuin 

rXlH  rXH’NOATION  PITS 

- I>ry  Pn»  •  —  Wpt  IXts - 


I’hv 

\i-iu.'d 

l*ny 

•Vetiial 

('uhir  yMrUi. 

16.227 

10.17(1 

076 

811 

Foremau.  hnurt* 

0  III 

0  170 

0  802 

1  046 

Tinibertiipn.  hourr. 

0  212 

0  117 

1  120 

1  701 

l.itborrrK,  himm 

1  718 

2  671 

1  110 

6  111 

Trjuu  and  driv>  r, 

(1  066 

0  102 

Motor  tnirk  and  driver,  hniiin 

0  017 

0  026 

0  2lt 

0.214 

Klnciarer,  hoiin. 

0  10| 

0  694 

PiiuipniaD,  hoiir» 

0  6l1 

0  720 

2  164 

1  110 

t)  ^Q| 

II  026 

work;  first,  in  proportion  to  the  money  value  of  the 
item  and,  second,  in  the  ratio  of  the  direct  labor  cost 
on  each  item.  The  amount  charged  as  general  overhead 
on  any  item  was  the  mean  of  these  two  figures.  Specif¬ 
ically,  on  the  dry  pit  excavation  the  ratio  for  money 
value  was  $1210  and  the  ratio  for  direct  labor  was 
$4720.  The  figure  used  in  the  cost  analysis  was  $2965, 
or  one-half  of  the  two  sums. 

In  addition  to  general  overhead  t’  "e  was  a  charge 
made  for  rpecial  overhead,  figured  c  .i  item  to  cover 
cast  of  tools  and  supplies  charg:'  the  item,  and 

depreciation  of  plant.  Overhead  include  general 

and  special  overhead.  They  were,  xor  the  dry  pit  e.x- 
cavation:  On  direct  labor,  29.6%;  on  labor,  insurance 
and  material,  23.8%  and  on  total  cost,  19.0%.  For  the 
trench  e.xcavation  they  were:  On  direct  labor,  26.8'^c; 
on  labor,  insurance  and  material,  23.8%  and  on  total 
cost,  19.3  per  cent. 

These  figures  indicate  why  contractors  are  loath  to  do 
extra  work  under  a  contract  which  limits  the  compen¬ 
sation  for  such  work  to  the  net  cost  of  labor  and  mate¬ 
rials.  plus  10  per  cent. 
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Road-Construction  Problem  in  West 
Virginia  Mountains 

Narrow,  Curved  Roads  With  No  Material-Storam 
Space — Especially  .Vrranged  Trucks  Used 
for  Hauling  Effect  Saving 

By  M.  a.  Rogers 

Kngini'er  In  Charite  for  MclKiwell  County,  West  Vlrgim,. 

Highway  construction  in  a  mountainous  countn- 
such  as  West  Virginia  presents  many  problem.*. 
The  narrow,  tortuous  roads,  with  generally  steep 
grades,  make  the  delivery  of  materials  and  their  stor¬ 
age  upon  the  right-of-way  difficult.  A  successful  solution 
was  reached  in  McDowell  County,  in  building  a  concrete 
road  from  Welch  to  the  Mercer  County  line,  by  the 
utilization  of  especially  arranged  motor  trucks  dump¬ 
ing  batches  of  aggregate  directly  into  the  mixer  hop 
per.  This  method  not  only  expedited  the  work,  but 
effected  a  large  saving  in  lalwr  cost. 

A  comparison  of  the  cost  of  building  a  concrete  road 
by  the  old  method  of  dumping  the  aggregate  on  the 
subgrade  with  the  method  of  using  sectional  trucks 
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shows  that  by  the  former  an  average  of  28  laborers  wa.- 
required  at  the  mixer,  while  w’ith  the  latter  only  from 
eight  to  ten  were  required.  Delivery  of  the  materials 
from  the  railroad  siding  to  the  mixer  hopper  would 
cost  about  the  same  by  either  method.  Where  aggre¬ 
gates  were  dumped  upon  the  subgrade  it  was  also  found 
that  there  was  an  average  wastage  of  about  4%  of  the 
material,  due  to  its  w’ashing  away  and  being  packd 
into  the  subsoil. 

McDowell  County  is  the  most  southern  county  of  the 
state,  and  is  situated  in  the  heart  of  the  Pocohantas 
coal  fields  and  the  Appalachian  Mountains.  The  towns 
and  colliers  are  in  the  valleys  along  the  banks  of  the 
larger  streams.  The  Norfolk  and  Western  Ry..  the 
only  railroad,  takes  advantage  of  these  valleys,  and 
since  there  was  nothing  there  previous  to  the  railroad, 
it  took  the  most  advantageous  locations,  the  towns 
springing  up  around  it. 

When  roads  were  built  to  connect  the  various  towns 
it  was  necessary  to  traverse  the  same  valleys  as  the 
railroads.  This  caused  many  difficult  problems  for  the 
locating  engineer.  As  an  example,  the  Class-A  road 
here  described  crosses  the  railroad  12  times  in  a  dis>- 
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(ance  of  22  miles.  By  passages  under  railroad  bridges 
and  over  tunnel  portals,  eight  of  these  grade  crossings 
have  been  eliminated;  and  two  more  will  be  eliminated 
by  viaducts,  the  expense  of  which  is  divided  between  the 
county  and  the  railroad  company.  The  picture  shows 
one  such  elimination  by  passage  through  an  arch  culvert. 
The  original  location  is  shown  on  the  right. 

Previous  to  1917  all  road  money  had  been  spent  upon 
grading.  At  that  time  a  bond  issue  for  hard-surfacing 
the  principal  county  roads  was  voted,  and  a  contract 
was  let  for  the  Welch-Mercer  County  line  road.  It  had 
been  located  and  graded  several  years  previously  and 
had,  with  one  or  two  exceptions,  settled  to  a  permanent 
position.  The  alignment  had  to  follow  the  contour  of  the 
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mountains  on  either  side  of  the  valley,  but  the  grade  was 
held  to  a  maximum  of  7'"r.  The  original  grading  al¬ 
lowed  for  16  ft.  from  the  toe  of  the  hillside  to  the  edge 
of  the  embankment,  so  it  was  decided  to  pave  a  9-ft. 
strip  in  the  center  with  concrete  and  place  shoulders  of 
macadam  2J  ft.  wide  on  each  side. 

The  native  stone  in  the  county  is  sandstone,  and  as 
this  was  analyzed  and  found  satisfactory  for  paving 
purposes,  the  contractor  opened  three  quarries  along  the 
road  and  started  crushing  operations.  On  account  of 
the  scarcity  of  labor  these  quarries  were  not  very  suc¬ 
cessful,  and  imported  stone  was  used  the  second  season. 
A  rather  novel  use  was  made  of  part  of  the  crushing 
plant.  The  elevators  and  bins  were  built  over  into  un¬ 
loaders  for  the  hopper  bottom  cars.  As  electricity 
was  always  available,  the  elevators  were  operated  by 
a  motor.  The  picture  shows  such  an  installation  under 
a  railroad  bridge,  with  a  wooden  hopper  supported  from 
the  bridge  to  feed  the  elevator  buckets. 

Since  the  hauling  problem  is  one  of  the  largest  items 
of  cost  on  a  road,  this  matter  was  studied  very  carefully 
by  the  contractor.  A  representative  from  one  of  the 
manufacturers  of  industrial  railways  spent  several  days 
looking  over  the  situation,  but  could  not  advise  their 
use  on  account  of  the  sharp  curves  and  excessive  grades, 
not  only  in  the  road  under  construction,  but  in  the  ap¬ 
proaches  as  well.  It  was  also  found  that  on  account 
of  the  grades  teams  could  not  be  used  to  an  advantage. 
•Auto  trucks  were  finally  selected,  and  a  fleet  of  ten 
--ton  trucks  with  hydraulic  dumping  devices  were  pur¬ 
chased.  These  trucks  solved  the  hauling  problem  very 


satisfactorily,  but  even  they  had  their  disadvantages. 
When  the  roads  were  wet  there  was  great  danger  in 
passing,  and  it  was  quite  often  necessary  to  excavate  a 
considerable  quantity  of  hillside  to  make  safe  turning 
and  pa.ssing  places.  A  turntable  was  designed  for 
turning  the  trucks,  but  it  was  found  to  be  too  costly 
to  in.stall,  on  account  of  its  having  to  be  moved  so 
often  to  keep  in  advance  of  the  mixer. 

During  the  first  season  the  handling  of  materials  for 
the  concrete  slab  w'as  done  in  the  usual  manner  by 
dumping  on  the  subgrade.  This  method  had  numerous 
disadvantages.  Lalwr  was  scarce,  and  often  only 
enough  help  w’as  available  to  put  a  one-bag  batch 
through  the  mixer.  It  was  also  found  impossible  to 
dump  enough  aggregate  inside  the  forms  to  supply 
the  mixer  prope.ly.  If  the  materials  were  placed  after 
the  forms  were  set  up  the  dumping  threw  them  out  of 
line;  if  before  .setting,  the  aggregate  had  to  be  shoveled 
to  permit  the  placing  of  the  forms.  This  increa.sed 
the  cost  of  the  forms  and  undesirable  material  became 
mixed  with  the  aggregate.  Storing  of  cement  was  an¬ 
other  problem,  as  there  was  no  opportunity  for  hauling 
along  the  road  after  the  aggregates  were  placed. 
Neither  could  any  great  quantity  be  stored  in  the 
roadway,  because  of  its  narrowness. 

These  difllculties  were  eliminated  the  pa.st  season  by 
a  different  method  of  procedure.  It  was  decided  to 
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operate  only  two  mixers  instead  of  three  or  four  as 
in  the  previous  season.  This  concentrated  the  organi¬ 
zation,  and  the  2-ton  trucks  were  distributed  half  to 
each  job.  The  bodies  of  the  trucks  were  equipped  with 
three  transverse  partitions,  making  four  separate  com¬ 
partments,  each  of  which  held  enough  of  the  aggregates 
for  a  two-bag  batch  of  1:2:4  mixture.  The  aggre¬ 
gates  were  received  at  railroad  sidings,  with  a  haul 
which  was  seldom  more  than  li  miles,  and  which  con¬ 
stantly  lessened  as  the  mixer  advanced. 

The  bins  for  stone  were  placed  at  a  height  sufficient 
to  allow  a  truck  to  receive  its  charge  by  gravity.  The 
amount  was  measured  by  a  stripe  painted  along  the 
inside  of  the  truck  body.  The  sand  was  unloaded  by 
hand  and  placed  in  stock  piles  along  the  siding.  After 
the  truck  received  its  load  of  stone  it  went  to  the 
sand  pile,  where  hinged  measuring  boxes  which  may 
be  seen  directly  behind  the  truck  in  the  illustration, 
were  mounted  on  a  narrow-gage  car  waiting  to  deposit 
the  proper  quantity  of  sand  into  each  compartment. 
Four  men  were  able  at  all  times  to  keep  the  trucks  sup¬ 
plied  with  sand.  A  description  of  the  sectional  trucks 
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and  the  hinR'ed  sand  boxes  was  printed  in  Engineering 
Newe-Rerord  of  May  22,  1919,  p.  1032. 

When  the  scheme  was  first  adopted  the  cement  was 
also  placed  in  the  trucks,  but  this  was  found  unsatis¬ 
factory,  and  special  trucks  were  used  to  haul  the  cement 
to  the  mixer  where  it  was  placed  in  the  mixer  hopper 
while  the  trucks  were  discharging  their  batches.  Three 
men,  including  the  truck  operator,  handled  all  the  ce¬ 
ment,  both  loading  at  the  storage  and  placing  along 
the  subgrade.  When  the  trucks  containing  the  ag¬ 
gregates  arrived  near  the  mixer  they  were  turned  and 
backed  to  the  mixer  hopper.  The  truck  body  was  ele¬ 
vated,  and  each  of  the  4  batches  was  deposited  in  suc¬ 
cession. 

This  method  was  a  great  labor  saver,  as  no  wheelers 
or  shovelers  of  stone  and  sand  were  necessary.  Other 
advantages  were  that  the  grade  was  kept  clean ;  there 
was  no  foreign  matter  picked  up  from  the  subgrade; 
there  was  no  waste  material,  and,  above  all,  each  batch 
contained  the  .same  amount,  a  thing  which  seldom  oc¬ 
curs  unless  measuring  boxes  are  used. 

The  records  show  that  on  a  one-mile  haul  each  truck 
made  two  round  trips  per  hour.  The  entire  gang  re¬ 
quired  to  get  the  material  to  the  mixer  consisted  of 
six  truck  drivers,  one  mechanic  and  two  laborers  on  the 
stone,  four  laborers  on  the  sand,  four  laborers  on 
cement,  and  two  laborers  caring  for  the  grade  at  the 
mixer,  filling  up  and  cleaning  up  any  material  which 
spilled  during  the  charging. 

The  mixing  plant  consisted  of  one  boom-and-bucket 
type  gasolene  mixer,  and  one  boom-and-bucket  type 
steam  mixer.  The  gasolene  mixer  was  found  to  be 
just  as  reliable  in  every  way  as  the  steam  mixer,  and. 
as  it  was  operated  by  one  man,  it  proved  the  more 
satisfactory.  Steel  forms  were  used  with  much  suc¬ 
cess,  but  on  account  of  the  many  sharp  curves  in  the 
road  they  were  badly  bent  at  the  end  of  the  job. 

Water  for  the  concrete,  boilers,  etc.,  was  taken  gen¬ 
erally  from  Elkhorn  creek.  It  was  not  satisfactory, 
on  account  of  the  dilute  sulphuric  acid  from  the  many 
coal  operations.  Occasionally  water  from  some  of  the 
collieries  proved  to  be  a  much  better  quality.  The 
finishing  of  the  pavement  was  done  by  the  belt-and- 
roller  method,  which  proved  very  satisfactory,  giving 
a  smooth  surface  with  a  minimum  amount  of  labor. 

The  work  in  McDowell  County  was  done  under  the 
county  official.s,  H.  B.  Wright  being  engineer,  and  the 
writer  was  engineer  in  charge.  The  contractor  was  the 
Harrison  Engineering  &  Conctruction  Corporation,  of 
Buffalo,  N.  Y.  of  which  H.  B.  Harrison  is  president. 


Ratio  of  Fine  to  Coarse  A^i^gre^ate  Basis  for 
Concrete  Mixtures 

NOTHER  method  of  proportioning  concrete  mix¬ 
tures  is  pro|)osed  by  R.  W.  Crum,  in  a  paper,  read 
liefore  the  American  Society  for  Testing  Materials,  and 
entitled  “Proportioning  of  Pit-Run  Gravel  for  Con¬ 
crete.”  The  method  was  devised  for  and  is  specially 
applicable  to  Middle  Western  gravels  w’hich  occur  in  as- 
.«orted  gradings.  By  its  use  a  proper  concrete  can  be 
had  with  any  pit  gravel  by  the  addition  of  the  correct 
amount  of  cement,  to  be  determined  by  the  method. 
Basically,  the  author’s  scheme  rests  on  the  assumption 
that  the  ratio  of  cement  to  air  and  w'ater  voids  is  an 
indication  of  strength.  In  other  w’ords,  the  nearer  the 
cement  content  approaches  the  volume  of  the  voids  the 


greater  is  the  strength  of  the  concrete.  He  assur^.'^ 
that  for  certain  classes  of  concrete — that  is,  for  ci.n- 
crete  to  be  used  under  certain  conditions — there  is  m 
optimum  sand-aggregate  ratio.  In  that  ideal  mix  the 
cement-void  ratio  is  computed  and  the  amount  of  cemf  nt 
necessary  to  bring  the  actual  mix  up  to  that  ratio  is 
found.  This  gives  the  best  mixture — reducing  to  loose 
volume— for  that  particular  aggregate.  Although  the 
author  states  that  the  proper  grading  depends  upon  the 
consistency  or  amount  of  water  in  the  mixture,  and  al¬ 
though  he  says  specifically  that  one  must  get  a  concrete 
which  will  yield  a  workable  mixture  for  the  conditions 
under  which  it  is  placed,  he  does  not  tell  in  the  paper 
just  what  degree  of  workability  is  reached  by  his 
method  nor  the  standard  of  consistency  or  workability 
which  was  used  in  making  the  tests.  He  claims  that 
the  method  gives  results  about  midway  between  the 
fineness-modullus  method  of  Abrams  and  the  surface- 
area  method  of  Edwards.  Analyses  of  prospective  ag¬ 
gregates  may  be  readily  made  in  the  field  for  th? 
method,  inasmuch  as  it  requires  only  to  be  known  the 
gradings  above  and  below  a  No.  4  sieve. 


Fireproofing  Concrete  Columns  with  Plates 

Certain  kinds  of  aggregate,  particularly  quartz  gravel, 
have  proved  to  be  dangerous  components  of  concrete 
which  may  be  subjected  to  fire.  In  an  investigation  of 
the  fire  resistance  of  such  concrete,  Walter  A.  Hull, 
of  the  United  States  Bureau  of  Standards,  Pittsburgh, 
made  a  number  of  tests  on  concrete  columns  under 
simultaneous  load  and  fire  conditions.  These  tests  were 
reported  at  the  recent  meeting  of  the  American  Concrete 
Institute.  An  interesting  feature  of  them  was  the  use 
of  a  plaster  coating  of  one  kind  or  another  as  a  fire- 
resistant  medium.  These  coatings  were  applied  both 
as  a  plaster  and  as  an  original  form  in  which  the 
concrete  column  was  cast. 

Mr.  Hull’s  deductions  as  to  the  somewhat  limited  tests 
already  made  are  as  follows:  “Observations  made  in 
casting  columns  and  forms  made  by  covering  the  spiral 
reinforcement  with  metal  lath  indicate  that  such  an 
expedient  would  be  practicable  in  cases  in  which  il 
might  appear  desirable  to  substitute  other  protective 
material  for  the  protective  concrete  ordinarily  pro¬ 
vided.  Gravel  concrete  columns  with  vertical  and  spiral 
reinforcement  over  which  part  or  all  of  the  thickness  of 
the  protective  covering  had  been  provided  in  the  form 
of  cement  plaster  gave  better  results  than  columns  of 
the  same  type  with  the  usual  concrete  protective  coat¬ 
ing,  but  much  poorer  than  columns  from  trap  rock, 
blast-furnace  slag  and  limestone  aggregates  with  protec¬ 
tive  concrete  in  the  usual  form.  The  comparatively 
poor  results  shown  by  these  plaster  protected  column.'! 
are  consistent  with  the  observations  reported,  namely, 
that  a  large  part  of  the  outer  coats  of  plaster  separated 
and  fell  off,  leaving  practically  only  the  fire  coat  for 
protection  during  the  latter  part  of  the  fire  tests.  One 
column,  in  which  the  protective  covering  was  a  special 
mixture,  mainly  asbestos,  Portland  cement  and  sand 
applied  in  the  form  of  plaster  on  the  column,  made  by 
pouring  concrete  in  metal  lath  placed  on  the  outside 
of  the  spiral  withstood  the  test  of  3480  lb.  per  sq.in.  at 
the  end  of  the  4-hour  test  and  failed  under  a  load  of 
4930  lb.  per  sq.in.”  The  report  of  the  Committee  or. 
Fireproofing  of  the  American  Concrete  Institute 
abstracted  on  p.  76  is  of  interest  in  this  connection. 
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Society  Service 

A  Section  Dealing  with 
the  Results  of  Teamwork  by  Technical  Men 


Kansas  City  Club  to  Get  Growth  Data 
On  Which  to  Base  Civic  Opinion 

The  collection  of  basic  data  on  traffic  and  transporta¬ 
tion.  and  the  future  requirements  therefore,  has  been 
undertaken  in  a  comprehensive  manner  by  a  recently 
appointed  committee  of  the  Kansas  City  Enjjineers  Club. 
The  committee  grew  out  of  a  desire  on  the  part  of  the 
club  to  be  able  to  express  itself  as  a  unit  on  matters 
of  civic  interest.  It  had  long  been  recognized  that  many 
worthy  projects  died  from  lack  of  political  support,  and 
the  latter  was  too  often  given  only  when  the  compelling 
motive  of  self  interest  was  dominant  rather  than  a 
wholesome  knowledge  on  the  part  of  the  voters  that  the 
matter  under  consideration  w-as  of  vital  interest  to  the 
city  as  a  whole. 

In  the  first  progress  report  of  the  committee,  June  27, 
Howard  P.  Treadway,  chairman  (they  call  each  other 
by  their  first  names  in  Kansas  City),  outlined  the  scope 
of  the  work.  It  is  the  intention  to  have  many  sub¬ 
committees,  thus  putting  many  of  the  new  and  younger 
members  to  work.  Some  of  the  topics  to  be  taken  up  by 
the  sub-committees  are  as  follows:  Population  growth 
as  affected  or  indicated  by  freight  house  statistics,  by 
registration  of  voters,  by  the  school  census,  by  auto 
licenses,  by  building  permits,  by  the  distribution  of  gas 
mains,  by  the  street  car  traffic,  by  the  electricity 
demands,  and  by  the  growth  and  relations  of  small 
business  and  industrial  centers.  There  is  no  city  plan¬ 
ning  commission  functioning  in  Kansas  City.  The 
engineers  may  make  it  unnecessary. 

Question  Asked  Members  About  Pending 
Congressional  Legislation 

How  one  local  engineering  society  is  serving  its  mem¬ 
bers  and  the  public  at  the  same  time  is  shown  by  the 
following  extracts  from  a  recent  multigraph  bulletin 
issued  bv  W.  H.  Woodbury,  secretary  Duluth  Engineers’ 
Club: 

Legislation  Under  Consideration  by  the  66th  Congress 

Good  Roads  Act — Proposes  to  take  administration,  con¬ 
struction  and  maintenance  of  roads  out  of  Department  of 
Agriculture  and  place  in  the  hands  of  a  special  commis¬ 
sion  of  three  or  five  |10,000-a-year  men.  Is  it  advisable 
to  disrupt  present  organization  which  is  cooperating  with 
the  state  road  officials?  Secretary  Houston  makes  state¬ 
ment  of  reasons  for  his  opposition  and  sets  forth  some 
very  cogent  arguments.  Is  a  commission  the  best  method 
of  administration?  Is  it  well  for  the  Federal  roads  to  be 
administered  independently  of  the  state  officials?  Should 
the  salary  of  the  directors  of  the  Bureau  of  Public  Roads 
be  raised  to  $6000  from  $4500?  Is  $6000  enough? 

Engineering  Research — One  bill  provides  for  engineering 
experiment  stations  in  each  state.  Annual  cost  $2,400,000. 
It  opens  the  door  for  endless  controversies  between  various 
colleges  seeking  preference.  Another  bill  (see  Engineering 
'^ews-Record,  June  5,  p.  1131)  provides  $15,000  for  each 
''tate  (total  of  $720,000),  to  be  expended  in  research  under 
the  direction  of  a  board. 

Flood  Control  of  the  Colorado  River  —  A  bill  providing 


$50,000,000  to  build  flood  control  dams  and  lease  power 
rights.  Is  the  plan  feasible?  Will  the  storage  basins  .soon 
fill  with  mud?  Would  power  companies  develop  the  power? 
Are  levees  a  better  plan?  Shall  the  U.  S.  Government  take 
on  this  job?  Our  Congressmen  must  vote  on  this  proposi¬ 
tion.  How  do  we  want  them  to  vote? 

The  National  Budget — Several  bills  are  proposed.  One 
by  Chairman  of  House  Committee  on  Appropriations.  This 
committee  has  opposed  a  budget  in  the  past.  It  is  now 
probably  ready  to  accept  this  reform,  for  which  the  country 
should  l>e  thankful.  This  bill  provides  a  budget  bureau 
subordinate  to  the  President  that  shall  group  information 
as  to  governmental  finance,  income  and  outlay.  The  bill 
also  provides  for  a  joint  committee  of  three  members  from 
each  house  of  Congress  to  consider  income  and  outlay.  Best 
of  all.  Secretary  of  the  Treasury  is  to  revise,  change, 
unify  and  otherwise  consider  all  such  matters  to  prevent 
loss,  waste,  etc.  Several  other  bills  have  been  presented 
and  since  most  any  change  would  be  an  improvement  we 
may  have  hopes. 

Mining  on  the  Public  Domain — There  are  several  bills  to 
permit  development  of  natural  resources.  Seemingly  fairly 
good  and  safe  measures  have  been  lost  in  wrangles  over 
petty  details  or  by  filibusters  in  the  recent  Congresses.  This 
legislation  is  undoubtedly  needed  and  it  would  seem  that 
engineers  should  study  and  advise  their  representatives, 
aiding  them  in  rightly  solving  the  problem.  Several  water¬ 
power  bills  are  again  up  and  it  would  seem  time  some  con¬ 
structive  action  were  taken.  More  occasion  for  engineers 
to  assist  in  a  correct  solution.  If  not  engineers,  who?  (See 
Engineering  News-Record,  June  5,  p.  1130.) 

If  we  don’t  acquaint  our  representatives  as  to  our  wishes 
how  can  they  act  upon  them?  Our  duty  as  citizens  demands 
that  we  give  our  country  the  benefit  of  our  peculiar  train¬ 
ing  in  these  matters  of  grave  public  interest.  Otherwise 
we  are  slackers. 

Engineers  who  have  had  experiences  with  the  War  De¬ 
partment  that  give  cause  for  just  complaint,  or  engineers 
who  find  themselves  unable  to  induce  the  Department  to 
fairly  review  their  claims  or  complaints,  are  invited  to 
state  their  case  to  the  National  Service  Committee,  M.  0 
Leighton,  chairman,  McLachlen  Building,  Washington, 
D.  C.  A  typical  case  is  described  in  Engineering  News- 
Record,  June  6,  p.  1132. 

Engineering  News-Record,  May  29,  p.  1073,  carries  an 
article  on  what  engineers  in  Iowa  accomplished  regarding 
desired  legislation.  Read  it.  It  contains  a  typical  speech. 
Perhaps  engineers  get  about  as  much  consideration  as  they 
deserve.  We  can  get  results  if  we  go  after  them. 


Milwaukee  Society  Has  Active  Committee 
On  Civic  Affairs 

When  a  bill  affecting  the  public  interests  of  Mil¬ 
waukee,  Wis.,  by  changes  in  the  membership  of  the 
sewerage  commission  was  introduced  in  the  Wisconsin 
legislature  recently,  the  matter  was  taken  up  by  the 
Engineers’  Society  of  Milwaukee  through  its  committee 
on  civic  affairs.  After  investigation  a  report  adverse 
to  the  proposed  amendment  was  printed  and  distributed, 
giving  the  following  three  reasons  for  opposition : 
Lack  of  necessity  of  the  proposed  change;  failure  of 
the  change  to  effect  its  purpose  owing  to  certain  condi¬ 
tions  outside  of  the  law  in  question,  and  desirability  of 
avoiding  the  political  influences  which  would  be  intro¬ 
duced.  The  bill  was  passed  by  the  legislature  but  the 
opposition  was  such  a.s  to  lead  the  governor  to  veto 
the  bill. 

This  committee  was  appointed  last  winter  and  is 
expected  to  keep  the  society  continually  in  touch  with 
public  affairs,  thus  enabling  it  to  perform  its  civic 
duties  to  better  advantage.  It  has  now  three  subjects 
under  consideration:  The  qualifications  for  the  posi¬ 
tion  of  city  building  inspector  and  the  organization  of 
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his  office;  the  arterial  highway  system  now  being 
studied  by  the  public  land  commission  in  connection 
with  city  planning;  the  city’s  water  filtration  plant  and 
its  location.  It  reports  to  the  council  of  the  Society  and 
this  body  alone  has  authority  to  make  the  results  public. 

Previous  to  the  appointment  of  this  committee  the 
Society’s  w-ork  in  regard  to  public  affairs  had  been 
done  partly  through  special  committees.  In  1914  a  com¬ 
mittee  on  street  lighting  made  a  report  which  was 
adopted  by  the  Society  and  the  recommendations  of 
which  have  been  followed  by  the  city.  Another  special 
committee  was  appointed  in  1916  to  consider  the 
feasibility  of  closing  the  Milwaukee  River  to  navigation 
by  large  vessels  and  replacing  the  drawbridges  with 
fixed  structures.  The  report,  noted  in  Engineering 
N en's-Record  of  Sept.  27,  1917,  page  608,  was  adopted 
by  the  society  but  has  not  been  acted  upon  by  the  city. 


Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Accident-Prevention  Highway  Spurs  at 
Railroad  Grade  Crossings 

Sir — When  approaching  a  railroad  crossing  the  othei 
day,  in  company  with  a  civil  engineer,  I  made  the 
remark  that  it  would  be  a  splendid  thing  for  both 
automobili.st  and  the  railroad  if  the  railroad  would 
construct  at  each  grade  crossing  a  road  running  par¬ 
allel  with  the  tracks,  so  that  if  an  automobilist  were 
threatened  with  collision,  he  could  turn  his  car  to  the 
right  or  left,  and  thus  avoid  hitting  the  locomotive  or 
the  moving  train.  Such  a  road  should  be  banked,  so 
that  the  automobilist  could  make  a  short  turn  without 
difficulty,  even  though  the  car  were  traveling  as  fast 
as  30  miles  an  hour.  The  civil  engineer  thought  so 
well  of  the  idea  that  he  urged  me  to  write  you. 

Experience  has  shown  me  that  it  is  impossible  for  the 
automobilist  to  see,  at  99  grade  crossings  out  of  100, 
whether  a  train  is  approaching  from  either  direction, 
until  his  car  is  either  upon  the  tracks  or  so  near  them  as 
to  make  it  practically  impossible  for  him  to  stop  if  a 
train  were  approaching.  A  banked  road  running  par¬ 
allel  with  the  railroad  tracks  on  both  sides  would  enable 
him  to  escape  accident  in  the  majority  of  cases,  and 
need  not  be  more  than  150  ft.  in  length. 

For  example,  a  chauffeur  turned  to  the  left  at  the 
Leonia,  N.  J.,  crossing  of  the  Northern  R.R.  of  New 
Jersey  the  other  day,  but,  having  no  roadway  to  run 
upon,  he  was  compelled  to  take  to  the  rails,  and  the 
car  was  overturned,  killing  the  chauffeur,  but  saving 
the  lives  of  the  passengers,  none  of  whom  was  seriously 
injured.  Had  there  been  a  roadway  as  suggested  above, 
the  driver  could  undoubtedlj’  have  saved  both  himself 
and  his  machine. 

No  doubt  the  maintenance-of-way  departments  of 
the  railroads  will  declare  that  in  a  great  many  cases 
it  would  l)e  impossible  to  build  such  a  roadway,  owing 
to  the  lack  of  room  and  other  reasons,  but  this  could  be 
overcome. 
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This  leads  me  to  point  out  another  fact,  which  is  ci  n- 
mon  to  the  experience  of  automobilists;  and  that  is.  t.'.ai 
the  rattling  of  the  auto  makes  it  almost  impossible  i  ir 
one  to  hear  crossing  bells,  should  a  bell  be  ringing;  lor 
which  reason  the  railroad  should  place  a  signal  at  least 
150  ft.  distant  from  the  railroad  tracks,  which  would 
warn  the  automobilist  that  a  train  is  approaching. 

Crossing  signals,  consisting  of  red  lights,  have  been 
installed  by  the  electric  railway  between  Paterson.  N. 
J.,  and  Suffern,  N.  Y.,  over  all  grade  crossings.  When 
lighted,  even  in  the  day  time,  the  red  lights  are  visible 
at  a  considerable  distance,  so  that  there  is  ample  time 
for  a  driver  to  stop  his  car.  A  signal  of  this  kind 
should  be  installed  by  the  railroads,  so  that  the  driver 
may  depend  upon  his  eyes  for  the  warning  signal, 
rather  than  upon  his  ears. 

I  trust  that  these  two  suggestions  may  receive  reason¬ 
able  consideration,  as  the  application  of  them  would  un¬ 
doubtedly  save  many  lives,  prevent  many  grade-cross¬ 
ing  accidents,  and  .save  the  railroads  thousands  of  dol¬ 
lars  in  damage  suits  to  which  they  are  now  subjected 

It  is  needless  to  argue  that  most  automobilists  are 
reckless,  because  the  average  driver  has  no  desire  to 
risk  his  own  life,  or  the  lives  of  his  family  and  friends, 
and  only  a  very  few  take  wilful  chances. 

Albert  L.  Wyman, 

Paterson,  N.  J.  Secretary,  Employers’  Association. 

“Common  Surveying”  and 
Engineers’  Unrest 

Sir — President  Palmer  C.  Ricketts,  of  Rensselaer 
Polytechnic  Institute,  makes  some  statements  in  hi.^ 
letter  published  in  your  issue  of  May  29,  1919,  p.  1075, 
which  may  disclose  one  cause  for  the  tendency  toward 
unionism  among  young  engineers.  In  commenting 
upon  letters  heretofore  published  relative  to  compensa¬ 
tion  for  engineers  he  says:  “The  complaining  letters 
are  most  frequently  written  by  surveyors  and  drafts¬ 
men.  The  difficulty  is  that  common  surveying  and  or¬ 
dinary  drafting  are  not  difficult  to  learn,  and  the  law  of 
supply  and  demand  takes  care  of  the  pay  for  this  kind 
of  work.’’ 

Not  having  studied  unionism  as  it  may  apply  to  the 
engineers,  I  make  no  comments  thereon.  I  have  but 
little  to  say  about  drafting.  It  is  recognized  that  en¬ 
gineering  schools  are  not  preparing  young  men  as  real 
draftsmen  today.  Where  art  had  some  recognition  in 
required  courses  of  study  twenty  years  ago,  commercial¬ 
ism  now  controls  the  field.  Engineering  schools  attempt 
to  “supply”  the  “demand”  rather  than  to  prepare  young 
men  for  leadership  in  this  branch  of  engineering. 

Apparently,  the  only  antidote  for  drudgery  is  union¬ 
ism.  The  man  who  masters  his  work,  however  trivial 
it  may  seem  in  the  eyes  of  others,  falls  in  love  with  it. 
He  never  has  time  to  become  despondent.  His  work  is 
his  stimulation.  “Common  surveying”  and  “ordinary 
drafting”  are  terms  that  he  never  employs.  If  our 
engineering  schools  were  to  eliminate  much  of  the  pro¬ 
fessional  w'ork  of  the  last  year  or  two,  and  devote  the 
time  thus  made  available  to  instruction  in  courses  that 
are  fundamental  to  engineering,  young  engineers  would 
have  a  better  chance  to  grow  naturally  in  their  pro¬ 
fessional  careers.  In  order  that  engineering  sihttols 
may  acquaint  young  men  with  a  few  small  areas  within 
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the  great  field  of  professional  practice,  many  funda¬ 
mentals  have  been  crushed  and  their  inspirational  quali¬ 
ties  have  been  almost  destroyed. 

Rare  individuals  among  engineers  have  been  able  to 
prepare  themselves  properly  while  struggling  toward 
the  final  goal  of  success.  The  rank  and  file  lag  behind 
these  leaders,  largely  because  they  have  not  been  in- 
.spired  by  anything  that  has  come  to  them  in  the  cla.s.s- 
room,  the  laboratory  or  the  field.  Some  of  these  leaders 
look  back  occasionally  from  the  heights  they  have  at¬ 
tained,  and,  as  they  view  the  multitude,  their  brethren, 
they  lapse  into  philosophical  dissertation.  They  are  in¬ 
clined  to  apply  laws,  almost  ob.solete  in  the  realm  of 
economics,  in  support  of  their  judgment  of  tho.se  who 
try  to  climb  the  professional  ladder  under  handicaps 
unknown  when  engineering  training  was  more  catholic 
and  inspiring. 

Surveying  is  generally  designated  as  common  when 
not  performed  properly  or  not  performed  at  all.  Too 
many  schools  teach  surveying  as  an  automobile  demon¬ 
strator  teaches  a  timid  woman  to  drive  a  car.  Students 
enter  clas.ses  in  surveying  to  receive  instruction  in  the 
use  of  the  transit  and  the  level  and  to  apply  some  of  the 
simple  formulas  of  plane  trigonometry.  In.struction  of 
this  kind  may  deceive  young  men.  It  may  satisfy  the 
conscience  of  the  rough-and-ready  educator.  Some 
schools  may  “get  by”  under  such  a  practice  for  a  long 
term  of  years.  In  the  meantime,  however,  surveying  is 
neither  an  applied  science  nor  a  stimulating  branch  of 
engineering  theory.  Until  engineering  educators  recog¬ 
nize  conditions  and  apply  remedies,  the  country  will  con¬ 
tinue  to  suffer  because  of  poor  surveying  and  our  young 
engineers  will  continue  to  talk  of  unionism. 

Tho.se  who  classify  branches  of  engineering  in  the 
light  of  compensation  paid  for  service  should  analyze 
the  cause  for  unrest  among  young  engineers.  If  these 
young  men  had  been  trained  in  fundamentals  before 
they  undertook  the  study  of  surveying,  they  would 
afford  an  uplifting  influence  in  the  latter  field.  But  few 
branches  of  engineering  are  more  exacting  than  survey¬ 
ing.  To  the  man  whose  ambition  centers  about  a  swivel 
chair  and  who  hopes  to  avoid  physical  exercise  while 
earning  his  daily  bread,  sur\’eying  will  probably  never 
offer  inducements.  The  young  engineer  who  has  never 
been  inspired  by  the  study  of  surveying  will  not  be 
likely  to  prosper  in  the  practice  thereof. 

Any  branch  of  engineering  becomes  unattractive  when 
engineering  schools  cease  to  give  in.struction  in  the  fun¬ 
damentals  that  should  support  it.  Surveying  is  not 
based  altogether  upon  applications  of  trigonometry.  It 
does  not  consist  altogether  in  the  use  of  surveying  in¬ 
struments.  Find  the  man  who  loves  surveying  and  you 
find  a  contented  citizen  and  a  leader  of  his  community. 
He  will  be  able  to  tell  you  something  about  the  probable 
error  of  measurements  made  under  varying  conditions. 
He  will  know  something  about  the  proper  balance  in 
degree  of  accuracy  between  lineal  and  angular  measure¬ 
ment.  He  will  understand  how  the  cost  of  work  in¬ 
creases  with  precision.  He  will  not  entertain  arguments 
designed  to  induce  him  to  lower  limits  of  accuracy,  and 
hence  the  cost  of  surveys,  because  of  land  values.  He 
realizes  that  land  values  fluctuate,  and  he  does  not  want 
his  reputation  ta  fluctuate  therewith.  He  will  under- 
■tand  something  of  the  economics  and  law  of  surveying, 
instead  of  juggling  with  the  formulas  of  trigonometry 
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e.xclusively,  he  also  applies  analytic  geometry,  descrip¬ 
tive  geometiy,  calculus,  least  squares,  a.stronomy,  phys¬ 
ics  and  even  chemistry  in  his  every-day  activities. 
Geology,  botany  and  forestry  will  guide  him  in  many  i)t 
his  field  operations. 

His  work  might  be  designated  as  ‘‘common"  by  the 
casual  onlooker.  Engineers  should  not  join  the  layman 
who  thus  passes  judgment.  The  survey  of  property,  po¬ 
litical  and  geographical  boundaries,  has  always  been  and 
will  always  be  his  most  important  field. 

No  branch  of  engineering  makes  a  greater  appeal  for 
aid  and  .sympathy  than  surveying.  Probably  the  great¬ 
est  losses  suffered  by  employers  of  engineers  have  oc- 
tured  in  this  field.  We  failed  to  provide  highly  traineil 
men  when  they  were  sorely  needed,  and  it  was  necessary 
to  draft  incompetents  to  the  service  to  build  up  the 
army  that  subdivided  the  public  domain.  These  men, 
at  a  later  date,  naturally  became  local  practitioners  of 
surveying.  While  other  countries  placed  work  of  this 
kind  on  a  .scientific  foundation,  the  politician  and  the 
land  speculator  have  dominated  here.  The  engineer  did 
not  have  courage  enough,  evidently,  to  fight  the  system. 
Ry  his  silence  he  has  passively  given  it  his  approval. 

When  engineers  begin  to  lay  a  foundation  for  a  pro¬ 
fession,  one  of  the  corner.stones  must  be  surveying. 
When  this  stone  has  been  properly  wrought  and  care¬ 
fully  bedded  in  the  cement  of  fundamental  training,  the 
engineers  of  the  country  will  have  taken  a  .step  which 
will  guarantee  the  respect  of  a  great  element  which  es¬ 
timates  all  kinds  of  engineering  from  a  superficial  view 
of  activities  in  this  most  general  branch.  Engineering 
educators  should  proceed  on  the  theory  that  any  kind  of 
engineering  may  be  made  pleasant  and  profitable  when 
properly  supported  by  the  e.ssential  fundamentals.  Fun¬ 
damentals  furnish  the  soil  in  which  profe.ssional  pride 
and  .satisfaction  may  grow.  Every  branch  of  engineer¬ 
ing  that  is  now  popular,  because  of  the  high  compen¬ 
sation  it  affords,  is  threatened  with  a  blight  which 
spreads  as  engineering  schools  increase  the  burden  of 
required  professional  work  at  the  .sacrifice  of  things 
that  guarantee  stability,  self-reliance  and  contentment 
in  the  realm  of  practice. 

Clarence  T.  Johnston, 

Profes.sor  of  Geodesy  and  Surveying,  College  of 
Engineering,  University  of  Michigan. 

Ann  Arbor,  Mich. 


Transit  or  Plane-Table  for  Topography? 

Sir — I  see  occasionally  in  your  publication  articles  on 
topographical  surveying  by  engineers  who  have  almost 
invariably  used  a  transit,  and  have  used  ingenious  and 
what  seems  to  me  laborious  methods,  to  accomplish  what 
could  have  been  done  more  easily  with  a  plane-table.  1 
am  not  alone  in  this  opinion,  having  heard  it  expres.sed 
often  by  former  railroad  engineers  who  have  joined  the 
United  States  Geological  Survey,  where  all  topography 
is  done  with  the  plane-table. 

To  operate  a  plane-table  efficiently,  one  has  to  be  an 
accurate  draftsman  and  Have  considerable  experience. 
I  think  an  experienced  plane-table  man  can  work  as 
rapidly  as  a  transitman,  get  results  as  accurate  as  can 
be  plotted  and  pick  up  all  mistakes  in  the  piece.  1 
would  like  to  see  this  discussed. 

Hargraves  Wood, 

Martinsburg,  W.  Va.  United  States  Surveyor. 
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Hints  for  the  Contractor 


DETAILS  WHICH  SAVE  TIME  AND  LABOR  ON  CONSTRUCTION  WORK 


Special  Dra^  Finishes  Channel  Slopes  Dur 
by  Dragline  Excavator 

By  B.  Louis  Zull 

Dayton.  Ohio 

Finishing  channel  slopes,  which  were  formed  with 
a  draKline  excavator,  by  dragging  them  with  a  special 
device  formed  of  steel  rails,  has  been  resorted  to  on  the 
Dayton,  Ohio,  channel  work  of  the  Miami  Conservancy 
district.  A  3'-cu.yd.  dragline  bucket  was  found  to  be 
impracticable  for  finishing  to  grade  the  river  channel 
slopes,  as  it  left  ridges  on  either  side  of  the  bucket  at 
every  drag.  Even  the  surface  under  the  bucket,  while 
.smooth,  was  wavy.  A  heavy  drag,  constructed  as  shown 
in  the  accompanying  sketches,  was  finally  built  and 
found  to  be  very  satisfactory  in  obtaining  the  finish. 

The  drag,  as  constructed  of  100-Ib.  rail  and  oak  tim¬ 
bers,  weighed  in  the  neighborhood  of  4500  Ib.,  and 
when  in  use  w’as  attached  to  the  regular  dragline  as 
shown  in  the  sketch.  After  the  dragline  had  dressed 
the  channel  slope  to  the  approximate  surface,  the  drag 
was  hooked  to  the  bucket  and  pulled  over  the  rough 
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surface.  If  humps  were  left  after  the  first  trip,  they 
were  cut  down  either  with  the  bucket  or  by  a  second 
trip  of  the  drag  carr>’ing  extra  weight.  Holes  were 
tilled  in  with  the  bucket  and  leveled  off  with  the  drag. 
About  25  to  30  lin.ft.  of  slope  was  cut  to  grade  and 
dragged  at  each  move  of  the  machine,  and  probably 
10  min.  of  working  with  the  drag  finished  the  section 
to  a  smooth  surface. 

Most  of  the  channel  slopes  were  between  3  and  5% 
and  extended  from  the  toe  of  the  new  levees  to  a  point 
near  the  center  line  of  the  channel.  Less  than  half 
of  this  was  covered  by  water,  and  this  portio.T  was 
not  dragged,  except  about  20  ft.  from  the  water  edge. 
Each  of  the  two  big  electric  dragline  machines  on  the 
Dayton  work  was  equipped  with  finishing  drags  of 
this  type. 

r.  A.  Bock  is  the  division  engineer  of  the  Dayton 
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Other  Articles  in  This  Issue  of  Interest 
to  Contractors: 

The  Relative  Economy  of  Freight  Transport 
by  Railway  and  by  Motor  Truck  Rage  .*>2 

('oncrete  Building  .4ddition  Made  at  Rea¬ 
sonable  Cost  Rage  7.") 

Overhead  and  Time  Cost  of  Pit  and  Trench 
Excavation  Rage  SH 

Road  Construction  Problem  in  West  Virginia 
Mountains  Rage  90 


channel  improvement  work,  and  H.  A.  Honson  is  super¬ 
intendent  and  responsible  for  the  construction  of  the 
drag.  _ 

Cable  Incline  Handles  Dump  Cars 
in  Building  Wet  Fill 

To  BUILD  a  lead  track  giving  access  to  the  site  of  a 
new  car-repair  plant  for  the  Pennsylvania  Lines  at 
Richmond,  Ind.,  it  was  necessary  to  cross  a  ravine  by  a 
fill  about  600  ft.  long  and  having  a  maximum  height  of 
57  ft.,  and  to  commence  this  work  in  advance  of  the  23- 
ft.  concrete  arch  culvert.  The  work  had  to  be  done  from 
the  west  end,  where  grading  for  the  repair  plant  re¬ 
quired  an  average  cut  of  10  ft.,  but  there  was  no  track 
connection  with  either  end,  while  a  hill  and  a  second 
unfinished  bridge  lay  beyond  the  east  end,  so  that  the 
work  was  inaccessible  for  heavy  construction  equipment. 
Furthermore,  no  timber  suitable  for  a  high  dumping 
trestle  was  available  under  war  conditions,  and  shortage 
of  labor  made  it  necessary  to  use  light  equipment  which 
could  be  operated  by  a  small  force. 

A  small  revolving  steam  shovel  was  operated  along 
the  top  of  the  west  slope  until  it  reached  the  center 
line  of  the  new  lead  track,  at  which  point  it  was  10  ft. 
below  grade,  as  shown  at  A  in  the  accompanying  section. 
The  shovel  then  worked  westward  along  the  line  of  the 
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lead  track,  loading  dump  wagons  which  made  the  first 
part  of  the  fill  at  B.  While  this  work  was  in  progress  a 
temporary  pile  trestle  30  ft.  high  was  built  across  the 
ravine. 

Dump  cars  of  3-yd.  capacity  on  a  track  of  3-ft.  gaK»t 
were  loaded  by  the  steam  shovel  and  hauled  by  a  dinkey 
engine,  but  this  engine  could  not  operate  on  the  12 in¬ 
cline  from  the  track  level  to  the  trestle.  A  hoisting  en- 


^niie  was  installed,  therefore,  near  the  top  of  the  slope 
u  ith  its  cable  operating  two-cai  trains  for  making  the 
!ill  C,  east  of  the  concrete  arch,  which  was  then  under 
,  onstruction.  After  the  arch  had  been  completed  the  fill 
was  extended  over  it  and  then  the  upper  part  of  the  fill, 
shown  at  D,  was  made  by  dumping  material  along  the 
top  and  jacking  up  the  construction  track  as  the  filling 
progressed.  Only  two  men  were  required  on  the  fill  to 
dump  the  cars  and  raise  the  track  as  the  fill  was  brought 
up  to  grade. 

Operation  on  section  D  was  carried  on  in  this  way  as 
long  as  there  was  sufficient  grade  to  run  the  loaded  cars 
by  gravity  to  the  east  end.  Then  the  east  end  of  the 
track  was  taken  up  and  the  3-yd.  cars  and  the  dinkey 
at  the  west  end  started  the  fill  E,  with  an  ascending 
grade  of  5%  to  the  east.  By  the  time  this  had  been 
completed  the  construction  of  the  second  bridge  (to  the 
east)  had  progresed  sufficiently  to  permit  of  reaching 
the  work  with  heavier  equipment,  and  fill  F  was  then 
built  by  standard-gage  dump  cars  and  spreaders,  bring¬ 
ing  the  top  to  the  finished  subgrade  level. 

The  cost  of  that  part  of  the  work  which  was  carried 
out  by  the  light  equipment  was  22.5c.  per  cubic  yard, 
including  the  cost  of  the  trestle. 

Considerable  slipping  occurred  in  this  fill  and  in  an 
adjacent  fill  of  about  the  same  height  for  widening  the 
freight  yards,  due  to  the  fact  that  they  were  made 
with  yellow  clay  which  when  wet  had  an  angle  of  repose 
of  only  about  10°.  As  the  fills  slipped  and  settled  they 
were  topped  with  cinders  to  carrythe  construction  track 
and  then  raised  again  by  dumping  more  clay.  Water 
getting  into  these  successive  strata  of  cinders  and  unable 
to  escape  through  the  clay  flowed  out  at  the  sides  and 
caused  washing  of  the  slopes.  The  trouble  was  stopped 
by  blanketing  the  slope  with  a  bed  of  cinders  through 
which  the  water  flowed. 

This  filling  was  done  by  railway  forces.  W.  C.  Wolfe 
was  engineer  in  charge  of  construction,  under  S.  W. 
Hodgin,  division  engineer,  and  Robert  Trimble,  chief 
engineer  of  construction  of  the  Pennsylvania  Lines. 
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Camp  Sanitary  Closet  With  Septic  Tank 

A  SANITARY  closet  with  septic  tanks,  for  temporary 
.or  permanent  camps,  based  on  a  standard  design 
used  by  the  Nashville,  Chattanooga  &  St.  Louis  R.R. 
at  section  headquarters  and  small  outlying  railway 
stations,  is  suggested  by  the  committee  on  economics 
of  railway  labor,  American  Railway  Engineering  As- 
.sociation.  The  design  used  by  the  railway  is  shown 
in  the  accompaning  drawing,  but  the  committee  omits 
the  urinal  and  considers  that  the  tank  might  be  of 
either  concrete  or  wood.  Additional  units  could  be 
built  as  required.  Ordinarily,  the  discharge  pipe  ter¬ 
minates  in  a  bed  of  cinders,  streams  being  seldom  avail¬ 
able  on  this  railway.  The  manhole  cover  is  of  concrete, 
made  in  a  tin  form,  and  has  a  sloping  top.  The  form 
is  set  on  the  floor  form  and  concrete  is  poured  around 
it.  the  cover  being  raised  carefully  to  loosen  it  before 
the  floor  concrete  has  taken  its  final  set. 

Instructions  on  the  railway  company’s  blueprint 
direct  that  before  the  house  is  erected  the  tank  be  filled 
with  water  and  five  shovelfuls  of  well  rotted  horse 
manure  added  “to  start  the  chemical  [bacterial?] 
artion”;  also  that  at  least  4  gal.  of  water  be  poured 
into  the  tank  daily  through  the  seat.  This  is  for  loca- 


The  bill  of  materials  drawn  up  by  the  engineering 
department  of  the  railway  is  reprinted  herewith.  The 
approximate  cost  of  the  closet  and  septic  tank  is  placed 
at  $142. 
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News  of  the  Week 


Gulf  to  Atlantic  Canals  Proposed 

A  bill  has  been  introduced  into  the 
House  of  Representatives  (H.R.  6560) 
providing  for  a  survey  and  estimate  of 
cost  of  a  sea-level  or  lock  ship  canal 
from  the  Atlantic  Ocean  to  the  Gulf 
of  Mexico.  The  proposed  route  is  from 
the  mouth  of  the  Altamaha  River  in 
Georgia  through  a  series  of  rivers  in 
Georgia  to  the  Apalachicola  River  in 
Florida,  thence  down  that  river  to  its 
mouth  in  the  Gulf  of  Mexico.  Another 
bill  (H.R.  6558)  provides  for  the  sur¬ 
vey  of  a  similar  canal  from  Cumberland 
Sound,  on  the  Atlantic  Ocean,  up  the 
St.  Marys  River,  across  the  States  of 
(Georgia  and  Florida,  to  some  point  at 
or  near  St.  Georgres  Sound  on  the  Gulf 
of  Mexico.  _ 

Congress  Authorizes  State  Agree¬ 
ment  Concerning  Hudson  Tunnel 

Permission  was  granted  by  Congress 
during  the  past  week  for  the  States  of 
New  York  and  New  Jersey  to  agree  to¬ 
gether  in  the  matter  of  the  construc¬ 
tion  of  the  Hudson  River  tunnel.  This 
permission  is  necessary  under  the  Fed¬ 
eral  constitution.  No  financial  aid  by 
the  United  States  is  in  question,  the 
two  states  having  already  provided 
money  for  beginning  the  work. 


Joint  Committee  on  Concrete  Pipe 
Organized 

Organization  has  been  effected  of  '^he 
joint  committee  of  various  societies  to 
prepare  specifications  on  concrete  pipes 
and  culverts.  The  societies  joining  in 
are  the  American  Railway  Engineer¬ 
ing  Association,  the  American  Associ¬ 
ation  of  State  Highway  Officials,  the 
American  Concrete  Institute,  the  Amer¬ 
ican  Society  for  Testing  Materials,  and 
the  Concrete  Pipe  Association.  The 
first  sub-committee  which  is  actively  to 
begin  work  is  one  which  is  to  prepare 
specifications  on  culvert  pipe. 


States  Rapidly  Taking  Allotment 
of  Federal- Aid  Funds 

The  rapidity  with  which  the  states 
are  taking  advantage  of  the  Federal- 
aid  funds  appropriated  at  the  last  ses¬ 
sion  of  Congress  is  indicated  by  the 
fact  that  during  the  month  of  April 
Federal  aid  in  agreements  and  ap¬ 
proved  statements  to  the  amount  of 
$9,559,571  was  allowed  on  work  which 
will  cost  $20,861,958.  Some  states  took 
record  amounts  of  aid,  among  which  was 
Pennsylvania,  which  has  the  record  for 
any  one  month,  the  amount  of  Federal 
aid  approved  being  $1,444,967. 

In  a  single  project  in  Illinois,  which 
was  approved,  $818,222.75  of  Federal 
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New  York,  July  10^  1919 


Employment  Bureaus 

Engineering  Societies’  Employ¬ 
ment  Bureau  of  the  four  founder 
societies,  conducted  by  Engineering 
Council  Employment  Service,  for 
members  and  for  other  professional 
men  introduced  by  members.  Es¬ 
pecial  attention  for  those  released 
from  Government  service.  Address, 
29  W.  39th  St.,  New  York  City. 

American  Association  of  Engi¬ 
neers,  29  S.  La  Salle  St.,  Chicago. 
Service  to  members  only,  but  Army 
or  Navy  Engineers  in  uniform  who 
are  eligible  to  certified  member¬ 
ship  may  join  without  payment  of 
entrance  fees  or  dues  while  in 
uniform  and  for  six  months  after 
discharge. 

Engineers’  Service  Bureau,  57 
Post  St.,  San  Francisco.  Only 
applications  by  mail  or  wire  will 
be  considered. 

Professional  and  Special  Section, 
United  States  Employment  Service, 
469  Fifth  Ave.,  New  York  City. 

Reemployment  Committee  of 
New  York  City  for  Soldiers, 
Sailors  and  Marines,  233  Broad¬ 
way,  New  York  City. 


money,  which  is  half  the  cost,  will  be 
used.  The  total  of  approved  statements 
and  agreements  made  by  the  Bureau  of 
Public  Roads  during  April  was  a  con¬ 
siderable  increase  over  the  March  rec¬ 
ord,  the  number  of  projects  being  174 
as  against  150  in  March,  with  a  mileage 
of  1444  as  against  1270.  This  was  an 
increase  in  allowances  of  about  $2,- 
820,000.  _ 

French  Engineers  Visit  This 
Country 

Six  French  engineers,  architects  and 
contractors,  forming  an  official  commis¬ 
sion,  are  visiting  this  country  to  study 
various  American  developments  which 
would  aid  the  French  (jovemment  in 
their  reconstruction  plans.  The  party 
is  composed  of  Jacques  Grebe r,  archi¬ 
tect;  Pierre  Nugue  and  Victor  Per- 
reaud,  engineers;  Rene  Bonhomme, 
building  contractor;  Charles  Jacob, 
sanitary  engineer,  and  Dr.  Paul  P.  Cret, 
who  before  the  war  was  professor  of 
architecture  at  the  University  of  Penn¬ 
sylvania.  The  commission  is  studying 
particularly  the  various  housing  devel¬ 
opments  in  this  country  and  is  visiting 
besides  industrial  centers  for  the  pur¬ 
pose  of  studying  mill  construction  and 
operation.  It  probably  can  be  reached 
by  addressing  Dr.  Cret  at  the  Univer¬ 
sity  of  Pennsylvania. 


New  Highway  Bill  in  Congress 
Provides  New  Department 

A  bill  has  been  introduced  in  the 
House  of  Representatives  by  Mr.  Os¬ 
borne  of  California  to  establish  a 
national  highway  system,  to  promote 
efficient  and  economical  highway  trans¬ 
portation,  and  amend  the  Federal-.\id 
road  laws  so  as  to  create  a  Department 
of  Federal  Highways.  The  bill  is  simi- 
lar  in  intent  to  the  Townsend  Highway 
bill,  but  appropriates  a  much  larger 
amount  of  money,  and  establishes  a  new 
government  department  with  a  new 
cabinet  portfolio  instead  of  a  commis¬ 
sion. 

If  the  bill  should  pass  it  would  ap¬ 
propriate  $1,700,000,000,  divided  as  fol¬ 
lows:  $100,000,000  to  become  available 
30  days  after  the  enactment  of  the  bill. 
$200,000,000  for  the  fiscal  year  ending 
July  1,  1920,  and  a  like  amount  for 
each  of  the  following  seven  years.  .\11 
of  these  sums  would  remain  available 
until  expended.  The  bill  also  provides 
for  a  secretary  at  a  salary  of  $15,600 
per  annum,  appointed  by  the  President 
and  confirmed  by  the  Senate,  and  an 
assistant  secretary  at  $10,000,  with 
such  other  employees  as  may  be  aeces- 
sary.  Except  for  special  employees, 
the  force  would  be  under  the  classified 
civil  service.  Following  is  a  quotation 
from  a  summary  of  the  bill  appearing 
in  the  weekly  review  of  the  Chamber  of 
Commerce : 

The  department  would  provide  a  con¬ 
nected  system  of  highways  suffleunt  to 
maintain  interstate  commerce,  furnish  ade¬ 
quate  post  road  facilities  and  provide  fc 
the  national  defense.  It  would  cstabli.«h 
trunk  lines  s>t  national  highways  (a)  from 
the  Atlantic  to  the  Paclflic  (not  le.ss  than 
three  in  number),  (b)  from  the  northern 
to  the  southern  boundary  of  the  I’nited 
States  (not  less  than  two  in  number)  and 
(c)  intersactlng  and  feeder  lines  (not  Iiis« 
than  two)  in  each  state.  These  trunk  line 
roads  would  form  a  national  highway 
system. 

The  Secretary  of  Federal  Highway! 
would  determine  (1)  the  routes  upon  which 
national  highways  would  be  constnictea. 
(2)  the  highways  to  be  included  Ir.  the 
system,  and  (3)  the  order  in  which  they 
are  to  be  built  and  maintained,  in  mak¬ 
ing  selections  he  would  he  required  to  kt‘<I> 
in  mind  the  formation  of  a  n.ational  system 
of  trunk  line  roads  with  Intersecting  and 
connecting  highways  adequate  for  the  pur¬ 
poses  of  the  bill.  The  Secretary  would 
have  charge  of  all  work  in  connection  with 
the  construction,  maintenance,  etc.,  of  these 
roads,  preparing  estimates,  plans  sptcinca- 
tlons.  and  might  make  arrangements  with 
states,  counties  and  municipalities  for  thi 
taking  over  and  administration  as  part  of 
the  federal  highway  cystem  of  roads  in 
these  subdivisions. 

The  roads  included  in  the  National  H’gh- 
way  System  would  be  built,  and  maintained 
entirely  at  the  expense  of  the  I’nited 
States,  and  administered  through  the  SevTe- 
tary  of  Federal  Highways.  Iteitinning 
July  1.  1919,  and  annually  thereafter  until 
the  first  day  of  July,  1926.  the  Sicret.iry 
of  the  Treasury  would  be  authorized  to 
issue  National  Highway  Bonds  to  ih- 
amount  of  the  appropriation  provided  for 
that  year.  The  rate  of  Interest,  time.  etc. 
as  to  each  issue  wou'd  be  detennineo  hy 
the  Secretary  of  the  Treasury. 
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act  as  a  commissioner  only  and  not  as  contracts  will  be  deducted  from  the 
an  enprineer,  since  the  latter  system  final  payments  on  later  construction 
would  introduce  danper  of  divided  re-  contracts,  and  that  if  the  decision  is 
sponsibility.  adhered  to  finally  an  effort  may  be 

As  to  operation  and  maintenance,  it  made  to  collect  the  premiums  already 
was  pointed  out  that  the  city  enpineer’s  reimbursed  upon  settle<l  contracts.  The 
term  is  limited  by  charter  to  three  matter  is  of  wide  interest,  as  the  total 
years,  so  that  there  is  no  assurance  sum  involved  is  of  mapnitude.  Daniel 
that  an  enpineer  appointed  as  a  mem-  A.  Garber,  president  of  the  Associated 
ber  of  the  board  durinp  the  period  of  General  Contractors,  Inc.,  has  taken 
desipn  and  construction  would  be  con-  this  subject  up  with  the  intention  of 
nected  with  the  future  work  of  opera-  securinp  a  reversal  of  the  present  rul- 
tion.  Further,  it  was  pointed  out  that  inp  either  by  the  comptroller  on  review 
with  the  “prostesquely  low  salaries  of-  or,  failinp  that,  by  the  Court  of  Claims, 
fered  by  the  American  municipality  for  With  this  end  in  view,  he  has  obtained 
its  professional  help”  there  is  no  as-  the  opinion  of  Kinp  &  Kinp,  of  Wash- 
surance  that  the  city’s  representative  inpton,  D.  C.,  attorneys  for  povern- 
would  be  competent  to  intellipently  re-  ment  contractors,  to  the  effect  that  the 
view  and  check  plans  for  sewape  dis-  deduction  is  not  authorized  by  law  and 
posal  in  a  city  such  as  Milwaukee.  by  the  contract  and  that,  in  all  prob- 
The  stronpest  arpument,  however,  ability,  the  contractors  can  be  protected 
seems  to  have  been  that  the  amendment  in  their  ripht  to  this  reimbursement, 
would  introduce  a  political  element  into  Steps  have  been  already  taken  toward 
the  board.  The  committee  stated  that  the  presentation  of  a  test  ca.se. 
the  intent  of  the  oripinal  law  was  to 
place  the  work  in  the  hands  of  a  1 
of  men  as  free  as  possible  from  politi¬ 
cal  influences  and  ties.  For  this  reason 
the  law  excluded  all  persons  holdinp  any 


for  hiphways  authorized  in  California 
and  makes  a  total  of  $73,000,000  for 
this  purpose  in  the  last  decade. 

By  this  bond  issue  the  completion  of 
the  present  state  hiphway  system  and 
the  construction  of  many  new  hiphways 
distributed  throuphout  the  state  in  such 
a  manner  as  to  round  out  the  present 
system  and  to  adequately  serve  the  en¬ 
tire  state  is  provided  for.  The  state 
system  has  4500  miles  of  hiphways. 

This  adds  another  to  the  prowinp  num¬ 
ber  of  states  which  have  voted  larpe 
hiphway  bond  issues  during  the  last 
year.  _ _ _ 

Second  Large  Concrete  Ship 
Launched 

At  the  Mobile,  Ala.,  yard  of  the 
United  States  Emerpency  Fleet  Cor¬ 
poration,  there  was  launched  on  June  city,  county  or  state  office  or  office  in 
28  the  second  of  the  7500-ton  reinforced 
concrete  vessels  desipned  by  the  Con¬ 
crete  Ship  Section  of  the  Board.  This 
ship  was  named  the  “Selma”  and  was 
built  in  the  yard  which  was  under  the 
direction  of  Fred  T.  Ley  &  Co.  es  con¬ 
tractors  before  the  government  took 
over  the  operation  of  all  of  the  con¬ 
crete  shipyards. 


Texas  Association  of  Contractors 
The  Texas  Association  of  General 
Contractors,  comprising  contractors  en¬ 
gaged  in  general  construction  work  in 
Texas,  which  was  recently  organized, 
has  opened  offices  in  the  First  National 
Bank  Building  of  Houston. 

The  follewinp  officers  have  been 
elected:  President,  George  F.  Horton; 
vice-presidents,  George  Watson  and 
Robert  J.  Potts;  treasurer,  Charles  M. 
Davis;  secretary,  Jerome  Cochran, 
Cost  of  Bonds  on  Construction  Houston. 

Contracts  in  Dispute 
The  construction 

War  Department  durinp  the  war, 
placed  upon  a  cost-plus  basis,  include 
the  list  of  costs  for  which  the  con- 


St.  Paul  Increases  Tax  Limit 


contracts  of  the 

As  an  aid  to  a  readjustment  of  its 
finances  to  meet  after-war  conditions, 
the  voters  of  St.  Paul,  Minn.,  have  just 
tractor  was  to  be  reimbursed  by  the  approved  a  charter  amendment  which 

will  permit  city  expenditures  up  to 
tracting  officer  may  approve  or  re-  ^•^9  P®*"  capita,  instead  of  $24.  The 
quire.”  Contractors  were  required  to  latter  figure  was  fixed  in  1914.  Since 
The  bill  was  opposed  furnish  bonds  for  the  faithful  per-  th®a  the  per  capita  budget  appropria- 
formance  of  the  contract  and  for  pay-  tions  have  been:  $18. .57;  $20.75;  $20.73; 
ment  of  all  bills  for  labor  and  material.  $22.02,  and  $23.85. 

The  language  of  the  contract  form  de-  . . 

dares  that  the  contractor  shall  furnish  Imparting  Accident  Prevention 
“prior  to  commencing  the  Knowledge  to  Workmen 

sewerage  said  work.”  The  disbursing  officers  of  According  to  a  booklet  just  isjsued  by 
the  United  States  uniformly  accepted  the  Working  Conditions  Service  of  the 

reim-  Unite<l  States  Department  of  Labor,  en- 


the  present  sewerage  law  of  Wisconsin 

by  making  city  engineers  eligible  to  government — “such  bonds  as  the  con- 
appointment  on  such  commissions  was  ~ 

passed  by  the  legislature,  it  was  vetoed 
by  the  Governor. 

by  the  civic  affairs  committee  of  the 
Engineers’  Society  of  Milwaukee.  In 
its  report  on  the  subject  the  committee 
stated  that  the  bill  “seems  to  have  been 
introduced  because  of  a  certain  amount  such  bond 
of  dissatisfaction  with  the 
commission  of  Milwaukee,  which  re¬ 
sulted  in  certain  charges  being  made  this  as  sufficient  authority  for 
against  its  chief  engineer  some  time  bursing  a  coatractor  for  the  premium  titled  “How  To  Give  Illustrated  Lectures 

last  fall.”  on  his  bond,  paid  by  him.  on  Accident  Prevention  to  Workmen,” 

Two  arguments  in  favor  of  the  No  doubt  was  entertained  on  this  it  is  stated  that  the  most  effective  way 
amendment  were  mentioned  in  the  re-  subject  until  quite  recently,  when  some  ii  through  the  use  of  short  talks  of 
port.  One  was  that  the  city  should  decisions  of  the  comptroller’s  office  led  about  30  or  40  min.  in  length.  These 
have  a  representative  on  the  board  who  to  an  inquiry  by  a  disbursing  officer  as  talks  should  be  illustrated  with  slides 
i.s  capable  of  checking  the  plans  and  to  his  authority.  The  assistant  comp  and  moving  pictures  showing  the  re¬ 
informing  the  city  government  as  to  troller,  in  an  opinion  recently  rendered,  suits  of  accidents  rather  than  how  to 
the  progress  of  the  work.  The  other  declared  that  the  form  of  cost-plus  avoid  them.  Where  the  lectures  are  to 
is  that  when  the  works  are  completed  contract  in  use  by  the  Construction  be  given  to  a  large  percentage  of  for- 
they  will  be  turned  over  to  the  city  for  Division  does  not  authorize  reimburse-  eipners,  they  should  be  held  at  the  noon 
operation  and  maintenance.  The  com-  ment  to  contractors  of  such  premiums,  hour  in  the  dining  room  of  the  men,  or, 
mittee  considered  that  the  city  engineer  This  has  been  reaffirmed  in  another  in  the  case  of  evening  meetings,  at  7.30 
now  has  the  privilege  of  examining  and  advance  opinion  by  the  comptroller.  It  or  8  p.m.  The  evening  meetings  should 
checking  the  plans  and  that  as  the  is  understood  that  disbursing  officers  be  held  at  some  central  location  and 
progress  of  the  work  has  been  made  a  who  have  already  made  such  payments  should  be  made  an  affair  of  interest  to 
matter  of  public  record  there  is  no  are  charging  the  payments  back  to  con-  the  workmen’s  entire  families.  The 
ground  for  suspicion  of  secrecy.  The  tractors  and  deducting  them  from  their  booklet  mentioned,  which  may  be  ob- 
committee  saw  no  objection  to  the  ap-  final  vouchers.  tained  on  request  from  the  Department 

pointment  of  an  engineer  as  a  member  The  understanding  is  also  that  pre-  of  Labor,  gives  a  description  of  how  to 

of  the  board,  but  urged  that  he  should  miums  paid  on  earlier  construction  prepare  addresses  for  delivery. 
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MKDAI.  PRKSEN'TEn  W  EESTJE  COMYN,  OF  THE  SAN  FRANCISCO 
SiriPBlTIRDING  CO.,  BY  THE  AMERICAN  CONCRETE  INSTITPTB.  AT  ITS 
CONA’ENTION  AT  ATLANTIC  CITY,  JUNE  28,  1919. 


Presented  to  Builder  of  First  Concrete  Ship 


Selling;  Plan  Announced  by 
Fleet  Corporation 

Sale  of  all  surplus  and  used  property 
of  the  Enierifency  Fleet  Corporation, 
including;  supplies,  material  and  equip¬ 
ment,  is  to  be  carried  on  according  to 
elaborate  selling  plans  just  announced. 
The  items  to  be  disposed  of  include 
manufacturing  plants,  shipyards,  dry 
docks,  ships  completed  and  partly  com¬ 
pleted,  yard  equipment  and  material. 

Requests  for  information  concerning 
the  items  or  conditions  of  sale  should 
be  directed  to  the  U.  S.  Shipping  Board 
office  at  Washington,  with  respect  to 
completed  ships;  to  the  secretary’s 
office.  Emergency  Fleet  Corporation, 
Philadelphia,  with  respect  to  partially 
completed  ships;  to  the  Shipyard  Plants 
Divisior  of  the  Fleet  Corporation  at 
Philadelphia  with  respect  to  shipyards, 
dry  docks,  marine  railways,  and  manu¬ 
facturing  plants;  to  the  Transporta¬ 
tion  and  Housing  Division  of  the  Fleet 
Corporation  at  Philadelphia  with  re¬ 
spect  to  housing  and  transportation 
projects;  and  to  the  Supply  and  Sales 
Division  of  the  Fleet  Corporation  at 
Philadelphia  or  to  the  district  supply 
and  sales  offices  in  New  York,  Philadel¬ 
phia,  New  Orleans,  Chicago  and  Port¬ 
land  with  respect  to  all  other  materials. 
Foreign  sales  will  be  handled  until  the 
first  of  September  by  the  American 
Steel  Export  Co.,  233  Broadway,  New 
York  City,  which  has  been  awarded  a 
contract  for  this  service. 

A  sales  review  board  has  been  estab¬ 
lished  by  the  Fleet  Corporation  to  study 
market  conditions  and  fix  or  approve 
prices.  Sales  will  be  made  by  open 
bidding  on  advertised  items  or  by  pur¬ 
chase  f-om  the  board’s  price  lists.  Ef¬ 
forts  will  be  made  to  confine  sales  to 
thosv  having  actual  use  for  the  prop- 
City,  except  in  cases  where  sales  for 
purposes  of  resale  will  not  disturb  mar¬ 
ket  conditions.  The  Fleet  Corporation 
will  cooperate  with  other  government 
departments  and  with  the  Chamber  of 
Commerce  of  the  United  States  in  ascer¬ 


taining  market  conditions.  Open  sales 
for  items  in  excess  of  $.'>,000  must  be 
approved  by  the  sales  review  board. 

It  is  stated  to  be  the  intention  to 
move  all  property  and  material  as 
quickly  as  possible  consistent  with  the 
welfare  of  all  interests  involved.  Pro¬ 
posed  .sales  will  be  .advertised  widely, 
and  it  is  also  planned  to  circularize 
direct  the  firms  and  concerns  that  may 
appear  to  be  possible  buyers.  Any 
persons  or  concerns  interested  in  the 
sales  may  have  their  names  placed  upon 
mailing  list  to  receive  notice  of  all 
sales  contemplated,  upon  request  to  the 
Shipping  Board. 


Large  Sale  of  Steel  Ships 

Nineteen  steel  vessels  were  sold  hy 
the  United  States  Shipping  Board, 
recently.  They  range  from  ."iSSO 
to  9600  dead-weight  tons’  carrying 
capacity,  and  total  128,472  tons.  The 
prices  paid  range  from  $210  to  $225 
per  dead-weight  ton,  and  amount  to 
$27,821,120.  Seven  purchases  are  in¬ 
volved,  one  of  them  taking  six  of  the 
vessels  and  another  four.  Of  the  19 
ships,  12  are  fabr.cated. 

With  the  sales  noted,  a  total  tonnage 
of  332,045  dead-weight  tons,  or  221,363 
gross  tons,  of  ships  has  been  sold  by 
the  Shipping  Board,  for  an  amount  ex¬ 
ceeding  $60,000,000 


Chicago  Sanitary  District  Will 
Build  60  Miles  of  Road 

Plans  for  a  trunk  highway  about  60 
miles  long  from  Chicago  to  Waukegan 
and  Joliet,  Ill.,  along  the  right-of-way 
of  the  drainage  canals  are  to  be  pre¬ 
pared  under  the  direction  of  George  Y. 
Wisner,  chief  engineer  of  the  Sanitary 
District  of  Chicago.  The  type  of  con¬ 
struction  is  not  determined,  but  large 
quantities  of  rock  from  the  old  spoil 
banks  are  available.  From  Chicago  to 
Waukegan  an  18-ft.  road  will  suffice, 
but  from  Chicago  to  Joliet  it  is  intended 
to  have  a  width  of  30  ft.  in  view  of  the 
possibilities  of  motor-truck  traflSc. 


Observations  by  the  National 
Service  Committee 
AI.  0.  Leighton,  Chairman 


00- 


iiipi«*<l  umWr  tlu*  c.iption  i.s  don  t,.,i  , 
servo  .ns  a  mean.  i>f  frequent  and  ir  iim.  " 
lommunication  incween  the  Washii,.  on  .if 
(ice  of  EnKineerinK  <'o  incil  and  tl  .  jm-n 
l>ers  of  the  profession.  The  cor.iriliuior 
takes  full  authority  for  the  .stot.-m.m 
ina<le. 


An  Engineer’s  Unfortunate  K.\peri. 

ENCE  AND  THE  WaR  DEPART¬ 
MENT’S  Reply 


A  letter  from  a  former  engineer  offi. 
cer  of  the  Army,  resident  in  the  Philip, 
pines,  relating  certain  facts  concern¬ 
ing  his  discharge  from  the  Army  at 
Washington,  D.  C.,  and  his  subseo-jent 
necessity  for  paying  his  own  exnenv.. 
back  to  the  Philippines  and  of  sustain, 
ing  a  loss  of  two  months’  time  in  tran- 
sit,  without  compensation  therefor,  led 
to  a  letter  of  inquiry  being  sent  by  the 
National  Service  Committee  to  the  Sec¬ 
retary  of  War.  This  has  brought  reply 
from  the  Chief  of  Engineers,  U.  S. 
to  which  is  attached  a  copy  of  a  mem¬ 
orandum  sent  by  him  to  the  Adjutant 
General  in  response  to  official  reference 
from  the  latter’s  office.  As  this  mem 
orandum  covers  the  case  in  a  compre¬ 
hensive  and  satisfactory  way,  it  is 
quoted  in  part,  as  follows; 

It  appears  that  legialation  is  necessary 
before  a  satisfactory  aiiawer  can  be  giii'i 
to  either  of  the  questions  raised  in  the 
letter  from  the  Chairman.  National  S.ri- 
Ice  Committee,  Engineering  Council. 

.-\uthority  to  pay  mileage  to  tirsi  st.i- 
tion  is  given  in  H  R.  No.  100  introducel 
hy  Mr.  Osborne  on  May  19,  1919.  If  pii.«s..l, 
it  will  iirovide  funds  for  the  payment  of 
mileage  to  offleers  commissioned  in  the  .\.i- 
tional  Army  on  joining  their  first  station 
It  would  remove  the  ine(|uality  now  exist¬ 
ing  between  officers  in  this  cliis.s  ami 
officers  in  the  Reserve  Corps.  In  this 
connection  attention  Is  Invited  to  memoraii 
dum  'corn  this  office  to  the  Legislation 
r.r:  .0.1  of  the  War  College  dated  Jan 
23,  1919,  copy  herewith.  Tliis  memoran¬ 
dum  explains  in  detail  the  circum.stan.vs 
under  which  about  890  EngintHT  orti.vrs 
were  deprived  of  receiving  mileage  to 
their  first  stations  although  the  same  had 
l)een  promised  them. 

The  grounds  for  the  complaint  m.T(le  in 
the  second  part  of  the  letter  quoted  by  Mr 
I>>ighton  apjiear  to  he  well  taken.  This 
matter  was  first  brought  to  the  attention 
of  the  Chief  of  Engineers  by  letter  from 
Captain  Harry  D.  Cranston,  Engineers 
dated  .Ian.  4,  1919,  In  which  he  requested 
that  instead  of  being  discharged  at  Camn 
Humphreys,  orders  he  issuer!  hy  the  War 
Department  directing  his  return  to  Manila, 
the  place  where  he  was  oriU-red  to  active 
duty,  and  that  he  he  discharged  there. 
This  request  was  forwarded  to  the  .td- 
jiitant  General  hy  the  Chief  of  Engineers, 
recommending  approval.  Hy  Paragraph 
4.  Special  Orders  18-0,  .Ian.  20.  Db* 
the  War  I>epartment  ordered  him  to  r™- 
oeed  to  Manila  and  rejiort  in  person  to  the 
Commanding  General,  Philippine  Depart¬ 
ment,  for  discharge. 

Under  date  of  Mar.  1.  1919,  Capt.iin 
John  H.  Findley,  Engineers,  who  was 
ordered  to  active  duty  at  Manila  on  the 
same  order  as  Captain  Cranston,  requestci 
orders  to  the  Philippine  Islands  for  dis¬ 
charge.  This  request  was  returned  to  the 
Chief  of  Engineers  by  the  Adjutant  Gen¬ 
eral  by  5th  Indorsement  dated  Mar,  IS. 
1919,  stating  that  orders  would  i.-ssue  di¬ 
recting  Captain  Findley  to  proceed  to  San 
Francisco  for  discharge  and  that  "It  is 
contemplated  officers  ordered  to  active  duty 
outside  the  United  States  and  who  desire 
to  return  to  their  homes,  will  be  dischargeii 
at  the  demobilization  center  in  the  United 
States  nearest  to  their  homes.”  This  com¬ 
munication  was  returned  to  the  Ad  jut. ant 
General  by  the  Chief  of  Engineers  by  Stn 
Indorsement  inviting  attention  to  the  ca« 
of  Captain  Harry  D.  Cranston,  but  the 
Chief  of  Engineers  was  Informed  under 
date  of  Mar.  26.  1919,  bv  9th  indorse 
ment  from  the  Adjutant  fjeneral  that  here- 


stated  above  would  be  Chicago  Smoke  Problem  Civic  July  15.  F 
More  Than  Engineering 

The  pressin}!:  necessity  of  abating  the  Supervi.sii 
smoke  nuisance  in  Chicaifo  was  dis-  * 
cussed,  June  24,  at  a  joint  luncheon  of  ^ 
the  Western  Society  of  Engineers  and 
the  City  Club.  That  present  ordi-  Chief  shi 
nances  are  sufficient  and  need  only  Department, 
proper  enforcement  was  tht  opinion  of  draftsman, 
Joseph  Harrington,  formerly  of  the  diem;  draft; 
United  States  Fuel  Administration,  who  Pf*"  diem;  dt 
remarked  that  conditions  are  almost  as  diem.  No  d 
bad  as  before  the  agitation  for  smoke  should  be  fih 
abatement.  Smoky  plants  discredit  the  Chief  dr* 
designers  and  operators.  Engineers  ing,  architet 
agree  that  smokeless  combustion  of  and  ventilat 
Illinois  fuel  can  be  accomplished  and  Department, 
the  matter  involves  civics,  public  senti-  draftsman, 
ment  and  education  rather  than  engi-  diem;  draft 
nee  ring. 

A  chief  smoke  inspector,  who  is  an 
engineer  thoroughly  informed  on  com¬ 
bustion  matters  and  who  can  present 
these  to  business  men  and  boiler-room 
men,  is  indispensable,  but  the  present 
salary  is  Insufficiei  i  to  attract  such  a 
man.  The  'ormer  smoke  commission, 
composed  oi  business  men  of  high 
standing,  was  successful  in  getting  re¬ 
sults,  and  Mr.  Harrington  advocated 
its  revival,  together  with  a  well  organ¬ 
ized  city  smoke-inspection  department 
and  a  high-grade  chief  inspector. 

Domestic  consumption  as  a  part  of 
the  problem  was  dealt  with  by  Harold 
Almert,  consulting  engineer.  Of  the 
soft  coal  in  Chicago,  85%  is  burned  by 
industrial  plants  and  15%  by  domestic 
consumers,  but  this  15%  of  coal  causes 
70%  of  the  smoke.  There  is  plenty  of 
Illinois  coal  suitable  for  domestic  use, 
and  it  can  be  burned  without  smoke  in 
furnaces,  kitchen  ranges  and  hot-water 
heaters.  As  a  first  step,  Mr.  Almert 
suggested  the  creation  of  a  desire  for 
civic  cleanliness,  which  he  estimated 
would  save  about  $75,000,000  per  year. 

The  city’s  smoke-inspection  department 
was  not  represented  at  the  meeting. 


1,  l  ornnHUdod  tnat  a  <irnii  suiiai.if  n-Rin- 
iium  be  submitted  to  t’otiRress  to  correct. 
I;.,  far  as  the  War  l)ei>artment  can,  the 
mKiu'ilb'S  herein  descrlla'd. 

(Simied)  -'I  Hlack, 

'  .Major  General.  Chief  of  Knaineers. 

It  is  apparent  from  the  memorandum 
above  » noted  that  there  are  about  800 
similar  cases.  The  invitation  given  in 
our  first  communication  on  this  subject, 
namely,  that  the  former  Engineer  offi¬ 
cers  having  had  like  experience  should 
communicate  with  the  National  Service 
Committee,  is  here  urgently  repeated. 
It  is  obvious  that  Congress  cannot  be 
expected  to  take  the  time  to  pass  cor¬ 
rective  legislation  if  those  in  whose 
lamefit  it  is  proposed  are  too  indifferent 
to  relate  the  facts  as  they  know  them. 

Grateful  acknowledgment  has  been 
made  to  the  reply  of  the  Chief  of  Engi¬ 
neers  above  cited,  and  such  assistance 
as  the  National  Service  Committee  may 
properly  give  has  been  proffered.  This 
committee  can  do  nothing  unless  it  has 
the  cooperation  of  the  engineers  most 
interested  in  the  matter. 


Let  Entire  Water  Front  at 
Private  Lease 

Private  control  of  the  entire  water 
front  of  the  city  of  Berkeley,  Calif., 
will  be  granted  if  a  lease  authorized 
by  the  City  Council  is  completed.  The 
lease  was  sold  at  auction  and  was 
granted  to  Rufus  P.  Jennings  of  Oak¬ 
land.  Calif.,  at  a  rental  of  $100  per 
month.  An  ordinance  was  thereupon 
passed  by  the  City  Council  authorizing 
the  lease.  This  will  not  become  effec¬ 
tive  until  July  24  and  may  be  vitiated 
l)efore  that  time  by  certain  legal  pro¬ 
cedures.  By  the  provision  of  the  lease 
$1,000,000  must  be  expended  on  the 
leased  premises  and  $2,000,000  on 
property  adjacent  to  the  leased  land 
within  the  city  of  Berkeley.  It 
is  understood  that  plans  are  ready 
to  provide  for  the  building  of  a  series 
of  piers  extending  a  long  distance  into 
the  bay  and  carrying  warehouses  and 
industrial  buildings.  Under  the  terms 
of  the  lease  Jennings  is  given  a  year 
in  which  to  begin  development  work. 


Engineering 

Societies 


Calendar 


.Annual  Meetings 


NEW  ENGLANn  WATER  WORKS 
ASSOCIATION  ;  Tet-mont  Tem¬ 
ple.  Ho.ston ;  Sept  30,  Oct.  1-3, 
Albany,  N.  Y. 


Water  Power  Legislation  Still 
Hangs  Fire 

Although  water  power  bills  have  been 
introduced  into  the  House  and  the  Sen¬ 
ate  and  although  it  was  expected  before 
this  that  at  least  the  House  bills  would 
have  been  passed,  the  vote  in  each  case 
has  been  postponed  from  time  to  time. 
There  does  not  appear  to  be  any  imme¬ 
diate  possibility  of  the  passage  of  the 
bills. 


A.  A.  E.  Committee  on 
Engineers’  Pay 

An  organization  committee  has  been 
named  by  the  American  Association  of 
Engineers  to  formulate  a  plan  for  pro¬ 
moting  the  non-technical  interests  of 
engineers  in  public  service  and  to  make 
a  national  study  of  proper  pay  for  en¬ 
gineers.  This  is  in  line  with  a  resolu¬ 
tion  adopted  at  the  annual  convention. 
The  committee  consists  of  F.  H.  Newell, 
president  of  the  association;  A.  N. 
Johnson,  consulting  highway  engineer 
for  the  Portland  Cement  Association; 
A.  R.  Hirst,  state  highway  engineer  of 
the  state  of  Wisconsin,  and  S.  C.  Had¬ 
den,  the  editor  of  Municipal  and  County 
Enr/ineering. 
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Turkey  Creek  Tunnel,  which  is  driven 
through  rock  under  Grey  Stone  Heights 
for  the  diversion  of  Turkey  Creek,  as 
the  guests  of  the  Raymond  Concrete 
Pile  Co.  Over  100  members  of  the  club 
made  the  inspection  trip. 


Personal  Notes 


Louis  C.  Dupuis,  assistant  resi¬ 
dent  engineer,  maintenance  of  way, 
Canadian  National  Railways,  has  been 
appointed  division  engineer,  Saguenay 
division,  with  headquarters  at  Quebec. 
After  a  few  years’  experience  in  county 
engineering  work  he  entered  railroad 
service  in  1910  on  the  construction  of 
the  National  Transcontinental,  and  in 
1911  was  appointed  assistant  engineer. 
Intercolonial  Railway,  and  later  assist¬ 
ant  resident  engineer.  In  1916  he  was 
appointed  assistant  resident  engineer, 
maintenance  of  way. 

T.  M.  B  0  L  E,  assistant  engineer, 
Pennsylvania  Lines  West,  with  head¬ 
quarters  at  Pittsburgh,  has  been  as¬ 
signed  the  field  work  formerly  handled 
by  J.  H.  Minton,  senior  assistant  engi¬ 
neer,  resigned  to  enter  the  service  of 
the  United  States  Steel  Corporation, 
as  noted  elsewhere. 

Casimir  S.  Gzowski,  Jr,  has 
been  appointed  special  engineer  to  the 
vice  president,  Canadian  National  Rail¬ 
ways,  with  headquarters  at  Toronto. 
He  entered  railroad  work  in  1897  in 
the  construction  department  of  the 
Canadian  Pacific  and  remained  in  rail¬ 
road  con.struction  w’ork  until  1914,  when 
he  entered  private  practice.  He  was 
appointed  on  the  Royal  Commission  of 
Engineering  Railways  on  valuation 
work. 

John  H.  Lance,  for  the  past  22 
years  chief  engineer.  Spring  Brook 
Water  Supply  Co.,  Wilkes-Barre,  Penn., 
has  resigned  to  engage  in  private  prac¬ 
tice  with  offices  in  the  Second  National 
Bank  Building,  Wilkes-Barre.  He  will, 
however,  retain  a  connection  with  the 
Spring  Brook  company  in  an  advisory 
capacity. 

L.  P.  S  T  R  u  B  L  E,  assistant  engineer, 
Pennsylvania  Lines  West,  with  head¬ 
quarters  at  Pittsburgh,  has  been  as¬ 
signed  the  office  work  previously  han¬ 
dled  by  J.  H.  Minton,  senior  assistant 
engineer,  resigned  to  enter  the  United 
States  Steel  Corporation,  as  noted  else¬ 
where. 

Lieut.  Col.  George  A.  John¬ 
son,  Construction  Division,  U.  S.  A., 
whose  association  in  partnership  with 
Maj.  W.  L.  Benham  was  recently  an¬ 
nounced  in  these  columns,  has  been  pro¬ 
moted  to  the  rank  of  colonel.  Colonel 
Johnson  entered  the  service  in  the 
spring  of  1918  as  a  major  and  was 
promoted  to  the  rank  of  lieutenant 
colonel,  November,  1918.  He  is  now 
second  in  command  of  the  Operation 


and  Repair  Branch  of  the  Construction 
Division  of  the  Army,  which  has  charge 
of  the  operation  and  maintenance  of 
camp  utilities,  including  roads,  rail¬ 
roads,  buildings,  water  supply  and 
sewage  at  the  various  army  establish¬ 
ments. 

Maj.  Lyman  Griswold,  Corps 
of  Engineers,  U,  S.  A.,  who  served  with 
the  expeditionary  forces  in  France,  re¬ 
cently  returned  to  this  country  and  to 
civil  life.  He  has  opened  offices  in  the 
Railway  Exchange  Building,  Portland, 
Ore.,  to  engage  in  practice  as  a  con¬ 
sulting  civil  engineer. 

A.  M.  Burt,  assistant  general  man¬ 
ager,  Northern  Pacific  R.R.,  has  been 
appointed  assistant  director  of  the  Di¬ 
vision  of  Operation,  United  States  Rail¬ 
road  Administration,  with  headquar¬ 
ters  at  Washington,  D.  C.,  in  charge 
of  engineering  and  maintenance,  suc¬ 
ceeding  Charles  A.  Morse,  w'ho  re¬ 
cently  resigned  to  resume  his  former 
position  as  chief  engineer,  Chicago, 
Rock  Island  &  Pacific  Ry.,  as  noted 
in  a  recent  issue.  Mr.  Burt  entered 
railroad  service  in  1885  as  a  rodman 
on  the  Colorado  Midland,  and  a  few 
years  later  became  assistant  engineer 
on  the  Northern  Pacific  and  afterward 
on  the  Adirondack  &  St.  Lawrence,  the 
Wisconsin  Central  and  the  Chicago  & 
Northwestern.  In  1897  he  reentered 
the  service  of  the  Northern  Pacific  as 
supervisor  of  bridges  and  buildings, 
and  four  years  later  was  appointed  as¬ 
sistant  superintendent.  Until  1914  he 
served  as  superintendent  of  various  di¬ 
visions,  and  in  1918  beaame  chief  engi¬ 
neer,  maintenance  of  way.  He  was  then 
appointed  acting  general  manager. 
Lines  East  of  Paradise,  Mont.,  and 
later  became  assistant  general  manager 
of  the  Eastern  Lines  with  headquarters 
at  St.  Paul. 

W.  Thomas  W  o  o  l  e  y,  formerly 
city  engineer  of  Auburn,  N.  Y.,  Hoosick 
Falls,  Schenectady  and  Syracuse,  has 
been  appointed  engineer  in  charge  of 
construction  of  the  new  state  prisons 
at  Sing  Sing  and  Wingdale. 

W.  F.  Monfort  has  resigned  as 
acting  professor  of  sanitary  chemistry. 
University  of  Illinois,  to  resume  private 
practice  in  the  examination  and  treat¬ 
ment  of  water  supplies,  with  offices  at 
606  N.  Vandeventer  Ave.,  St.  Louis. 

E.  C.  Johnson,  acting  chief  en¬ 
gineer,  Pacific  Electric  Railway,  has 
been  appointed  chief  engineer,  with 
headquarters  at  Los  Angeles,  succeed¬ 
ing  George  E.  Pillsbury,  retired.  The 
office  of  assistant  chief  engineer  has 
been  abolished. 

J.  H.  Minton,  senior  assistant 
engineer,  Pennsylvania  Lines  West,  has 
resigned  to  enter  the  service  of  the 
United  States  Steel  Corporation  with 
headquarters  at  Pittsburgh. 

Maj.  H.  B.  H  o  m  m  o  n.  Sanitary 
Corps,  U.  S.  A.,  formerly  in  charge  of 
water  supply.  Advance  Section,  A.  E. 
F.,  recently  returned  to  this  country 
and  received  his  discharge  from  the 


service.  He  w’ill  resume  his  former 
work  with  the  United  StaU‘s  Public 
Health  Service,  with  headquarters  at 
Cincinnati. 

J.  X.  C  O  H  E  N,  who  for  the  pa-t  year 
served  as  office  engineer  on  the  con¬ 
struction  of  the  artillery  cantonment  at 
Camp  Knox,  Ky.,  has  returned  to  his 
duties  as  designing  engineer,  Syracuse. 
N.  Y.,  Intercepting  Sewer  Board. 

Adolph  J  u  d  e  l  l,  for  the  pa.<t 
eight  years  engineer-member  of  the 
Board  of  Public  Works  of  San  Fran¬ 
cisco,  has  resigned  to  become  vice- 
president  and  general  manager,  Blanch¬ 
ard,  Crocker  &  Howell  Construction 
Co. 

Earl  Store r,  303rd  Engineers, 
has  received  his  discharge  from  the 
service  and  resumed  his  work  in  thc 
engineering  department  of  .Mercer 
County,  N.  J. 

Ralph  Arnold,  having  com¬ 
pleted  his  Government  service,  has  re¬ 
sumed  his  practice  as  a  consulting  en¬ 
gineer,  with  offices  in  the  Union  Oil 
Building,  Los  Angeles,  and  at  120 
Broadway,  New  York  City. 

W.  L.  Blackmon,  Montgomery, 
Ala.,  has  been  appointed  assistant  engi¬ 
neer,  river  plant,  Montgomery  water- 
w-orks,  succeeding  F.  B.  Jenkins.  wh( 
died  last  May. 

Charles  E.  Henderson,  dis¬ 
trict  engineer.  United  States  Housing 
Corporation,  has  been  appointed  prin¬ 
cipal  assistant  engineer,  with  headquar¬ 
ters  in  W’ashington,  D.  C. 

T.  Kearney,  assistant  engineer, 
Canadian  National  Railways,  Montreal, 
has  been  appointed  resident  engineer, 
Montreal  division. 

Nelson  I.  Raymond,  Marshall, 
Mich.,  has  been  appointed  city  engineer 
of  Owosso,  Mich.,  succeeding  E,  S. 
Brewer,  resigned. 

Walter  F  r  i  c  k  s  t  a  d  t  has  re¬ 
signed  as  assistant  city  engineer  of 
Oakland,  Calif.,  to  become  a  senior  en¬ 
gineer,  U.  S.  Bureau  of  Public  Roads 

C.  H.  N.  Connell,  district  engi¬ 
neer,  Quebec  district,  Canadian  Xa 
tional  Railways,  has  been  transferred 
from  Montreal  to  Quebec. 

W.  G.  T  I  N  N  E  Y  has  been  appointed 
division  engineer,  Colorado  Division, 
Union  Pacific  R.R.,  with  headquarters 
at  Denver,  succeeding  C.  M.  Thompson 
resigned. 


Obituary 


William  M.  Knoeller,  con 
tractor,  Binghamton,  N.  Y.,  died  Jun 
16. 

Thomas  N.  Hooper,  presiden 
Davenport  Water  Co.,  Davenport,  low? 
died  in  that  city  June  27. 


A 


Trade  Pubucations 


The  following  companies  have  issued 
trade  publications: 


Asphalt  Association  Service 
Department 

Details  of  the  service  to  be  rendered 
to  public  officials  by  the  service  de- 
IKirtment  of  the  newly  formed  Asphalt 
Association  have  just  been  announced. 

The  idea  of  the  association  is  that 
by  raising  the  standard  of  asphalt 
wcik  in  all  communities  up  to  that 
atti.ined  by  the  most  successful  com¬ 
munities  the  interests  of  both  the  tax- 
I).;ysrs  and  the  asphalt  industry  will  be 
materially  benefited. 

The  names  of  the  engineers  forming 
the  preliminary  organization  were  given 


of  asphaltic  roads;  (4)  collection  and 
distribution  of  information  of  economic 
and  statistical  character. 


New  Semi-Trailer  Sprinkler  and 
Flusher  With  Detachable  Tank 

A  new  semi-trailer  street  sprinkler 
and  flushing  machine,  as  shown  in  the 
accompanying  illustration,  is  being  put 
upon  the  market  by  Charles  Hvass  & 
Co.,  of  611  E.  18th  St.,  New  York  City. 
The  avantages  claimed  for  this  appa¬ 
ratus  are  its  extra  tank  capacity  and 
the  fact  that  the  trailer  may  be  de¬ 


conduct  the  Transportation  Engineer¬ 
ing  Corporation  of  New  York.  Major 
Sholes  has  heretofore  been  identified 
with  the  construction,  operation  and 
management  of  chemical  industries. 
He  served  in  the  war  in  the  Ordnance 
Department,  Chemical  Branch,  and  is 
chairman  of  the  Society  of  Chemical 
Industry. 

The  Harrison  Safety 
Boiler  Works  announces  that  it 
has  acquired  the  “Monash”  line  of  pres¬ 
sure-reducing  valves  and  pump  govern¬ 
ors  formerly  manufactured  by  the 
Monash- Younker  Co.,  of  New  York, 
and  will  manufacture  and  market  the 
valves  under  the  trade  name  “Cochrane- 
Monash.”  Repair  parts  for  valves  now 
in  use  will  also  be  furnished. 


Tt 


SEMI-TR.MLEK  STREET  FLUSHER  AS  l^SEU  IN  BUFFALO.  N.  Y. 


in  the  Engineering  News-Record  of 
June  26,  p.  1286.  They  will  work  from 
the  head  office  at  15  Maiden  Lane,  New 
York,  and  from  branch  offices  in  various 
parts  of  the  country.  Various  lines  of 
service  have  been  proposed,  among 
which  may  be  named:  (1)  Cooperation 
with  colleges  and  other  educational  in¬ 
stitutions,  through  lectures  and  other¬ 
wise,  to  the  end  that  the  young  engi¬ 
neer  on  graduation  may  have  an  ac¬ 
curate  knowledge  of  the  uses  and  limi¬ 
tations  of  asphalt;  (2)  a  research  de¬ 
partment  to  cooperate  with  public  offi¬ 
cials  in  the  selection  of  asphalt  and  the 
types  of  construction;  (3)  cooperation 
with  officials  in  the  proper  construction 


Business  Notes 


The  Lakewood  Engineer¬ 
ing  Co.,  of  Cleveland,  Ohio,  has  en¬ 
gaged  Lawrence  L.  Rogers,  an  experi¬ 
enced  contractor,  as  plant  service  engi¬ 
neer,  to  render  service  and  advice  to 
contractors  and  public  officials  in  solv¬ 
ing  construction  plant  problems  on 
highway  work.  Mr.  Rogers  was  for¬ 
merly  treasurer  and  field  manager  of 
Rogers  Brothers  Co.,  Los  Angeles,  Calif. 

The  Blaw-Knox  Co.,  of  Pitts¬ 
burgh,  Penn.,  announces  that  the  sale 
of  its  plant  located  at  Wheatland, 
Penn.,  is  in  line  with  its  program  to 
c  oncentrate  all  of  its  manufacturing  at 
Hoboken,  Penn.,  where  it  is  building  a 
plant  to  take  care  of  the  work  previ- 


tached  and  the  truck  used  for  other 
purposes. 

A  five-ton  Pierce-Arrow  truck  is  used 
for  the  motive  power  and  support  of 
the  various  sprinkling  nozzles.  The 
tank  holds  2000  gal.  and  is  attached  to 
the  truck  through  a  plate  bearing  with 
motion  in  two  directions,  thus  giving 
great  flexibility.  All  the  nozzles,  of 
which  there  are  four  flat  nozzles  for 
flushing  and  two  round  nozzle  sprink¬ 
lers,  are  operated  by  levers  from  the 
driver’s  seat.  Buffalo,  N.  Y.,  has  six 
of  these  machines  in  operation  and  nine 
more  ordered.  In  the  winter  the  tank 
is  detached  and  the  truck  is  used  for 
other  purposes. 


ously  handled  at  Wheatland.  The  new 
plant  at  Hoboken  will  be  completed 
within  the  next  few  weeks.  A  welding 
plant,  in  which  steel  mill  and  chemical 
plant  specialties  will  be  manufactured, 
is  also  being  built  at  Hoboken. 

The  Advance  Machinery 
C  O.,  of  1234  Real  Estate  Trust  Bldg., 
Philadelphia, '  Penn.,  announces  that 
Alfred  H.  Wynkoop,  formerly  president 
of  the  Ralph  R.  Lewis  Co.,  of  Phila¬ 
delphia,  has  severed  his  connection 
with  that  firm  to  become  associated 
with  the  former  company  in  a  selling 
capacity.  He  will  handle  a  complete 
line  of  contractors'  roadmaking  and 
railway  equipment 
The  Edison  Storage  Bat¬ 
tery  Co.  announces  the  election  of 
Maj.  Charles  E.  Sholes  as  vice-presi¬ 
dent  director  and  general  sales  man¬ 
ager,  succeeding  Harrison  G.  Thomp¬ 
son,  who  has  resigned  to  organize  and 


The  Acme  Motor  Truck  Co.. 
Cadillac,  Mich.;  folder,  9i  x  113  in.,  4 
pages,  illustrated;  gives  testimonials 
and  costs  of  handling  coal  by  motor 
trucks,  including  a  5-mile  haul  from 
mine  to  city. 

The  T  h  o  m  p  s  o  n  -  S  t  a  r  r  e  t  t 
Co.,  New  York  City;  book,  61  x  8  in., 
boards,  with  linen  back,  illustrated;  re¬ 
produces  photographs  of  the  Municipal, 
Woolworth,  Equitable  and  other  build¬ 
ings  in  New  York  City  and  elsewhere 
constructed  by  the  company,  together 
with  a  brief  descriptive  text.  The  book 
is  handsomely  made  and  includes  a 
view  of  the  sky-line  of  New  York  City, 
showing  a  number  of  buildings,  power 
houses,  industrial  plants  and  United 
States  government  works  executed  by 
the  company. 

The  International  Steel 
Tie  Co.,  Cleveland,  Ohio;  folder,  81 
X  11  in.,  illustrated;  describes  the  use 
of  steel  guards  for>  edging  for  concrete 
paving. 

The  Wallace  &  Tiernan 
Co.,  Inc.,  New  York  City;  catalog, 
7x10  in.,  illustrated ;  the  subject  of  the 
booklet  is  “Protecting  the  Water  Sup¬ 
ply  of  Greater  New  York.”  They  have 
also  issued  a  folder  81  x  111  in.,  4 
pages,  illustrated;  entitled  “How  Much 
is  Three  Billion  Gallons?”  Both  de¬ 
scribe  sterilization  of  water  by  the  use 
of  liquid  chlorine. 

The  General  Construc¬ 
tion  Co.,  of  Chicago,  Ill.;  leaflet,  81 
x  11  in.,  one  page,  illustrated;  describes 
a  rivet  forge. 

The  George  C.  Zidetto  Ma¬ 
chinery  Co.,  Pittsburgh,  Pa.; 
folder,  9  X  12  in.,  8  pages,  illustrated; 
gives  specifications  and  describes  vari¬ 
ous  kinds  of  concrete  and  material¬ 
handling  machinery. 


« 


f 


I 

I 


See  KnK-  INDUSTRIAL  WORKS 

News-Record 

. Juno  26  Bids  Se.  Kup 

. June  26  Close  Xews-lu-eoiil 

June  26 

June  26  July  12  Brooklyn.  X.  Y . hilv  i 

June  26  July  15  Omaha.  Neb . lulv  ii’i 

July  10  July  15  Flushing.  X.  Y . lum-  iv 

July  10  July  15  London,  Ont . lulv  u 

■  July  10  July  20  Omaha,  Neb . luh 

July  10  Aug.  1  Duluth,  Minn . June  •(. 

July  10  Aug.  1  Hastingrs,  Minn . Mav  i; 

July  10 
July  3 

'july  3  BUILDINGS 

•>  July  12  Sheboygan.  Wls . .luh  1m 

lulv  10  July  12  Sault  Ste  Marie,  Ont . Juh 

Julv  10  J'**^  Toronto.  Ont . Julv  in 

lulv  10  Halifax.  X.  S . lulv  m 

T..  V  1ft  Decatur.  Mich . Julv  j 

1  il!  July  15  C*rook!«ton,  Minn . Julv  3 

•July  10  July  16  Fraserville,  Que . June  U' 

.July  10  July  15  Oreybull.  Wyo . June  '.’i: 

•  July  10  July  15  Ste.  Annedes.  Que . lulv  le 

July  15  Junction  City,  Kun . July  1» 

July  16  Brainerd,  Minn . June  2(; 

July  15  Detroit.  Mich . lulv  in 

July  15  Hamtramck.  Mich . July  In 

July  15  Harlowton.  Mont . July  in 

July  16  Helena.  Mont . July  10 

July  16  Hastings.  Minn . hil'y  In 

July  16  Wahjamego.  Mich . July  in 

July  16  Oaklandon.  Ind . July  1" 

.Tuly  16  Centerville.  Minn . July  in 

July  17  Malone.  N.  Y . June  :;fi 

July  17  Thiells.  N.  Y . July  3 

Adv.  July  3. 

July  18  Ivanhoe.  Minn . luly  3 

July  20  Salt  Lake  City.  I’tah . July  lO 

July  21  Wellin^on.  Kan . July  10 

July  22  Detroit.  Mich . lulv  in 

July  23  Rock  Hill.  S.  C . July  10 

July  23  Montmatre.  Sa.«k . July  3 

July  23  Lorain,  O . June  2S 

July  23  Mechanicsburg.  O . July  3 

July  24  Winona,  Minn . July  3 

July  24  Minneapolis.  Minn . July  3 

July  24  Bemldjl,  Minn . July  3 

July  25  Salt  I.,ake  City,  Utah . July  lo 

July  28  Murray,  Ctah  . July  lO 

.July  10  July  28  Montreal,  Que . July  M 

July  10  July  28  Shawenegan  Falls.  Que . July  lO 

July  10  July  28  Woodstock.  Ont . July  1" 

,.Tuly  3  July  28  Cap  de  la  Madeleine,  Que.  .July  in 

Julv  10  July  29  Utica,  N.  Y . July  3 

j,ily  3  Adv.  June  26  and  July  3. 

July  10  29  Omaha.  Xeb . July  h' 

July  10  July  30  Austin,  Minn . June  2fi 

July  10  July  31  Lincoln,  Neb . July  10 

July  3  Aug.  1  Gastonia,  X.  C . June  :’•! 

'july  10  Aug.  1  Keno.sha,  Wls . Mav  15 

July  10  Aug.  1  Duluth,  Minn . July  10 

Aug.  1  Virginia.  Minn . June  19 

July  10  Aug.  1  Duluth,  Minn . July  3 

June  26  Aug.  5  Wlllmar.  Minn . July  3 

July  3  Aug.  15  Casper,  Wyo . July  lo 

Aug.  15  New  Bedford.  Mass . July  10 

July  10  Aug.  15  Omaha,  Neb . luly  10 

July  10  Aug.  24  St.  I’aul,  Minn . July  1 

July  10 
July  10 

1ft  FEDERAL  GOVERNMENT  WOIII 


PROPOSALS 


Kids 
Close 

July  14  Grand  Rapids.  Minn. 

July  14  Favettevllle,  W.  Va. . 

July  14  Ivanhoe.  Minn . 

July  14  Cambridge,  Minn.  . . 

July  14  Worthington,  Minn. 

July  14  Kbensburg,  Pa . 

July  14.I.,ong  Island,  X.  Y... 
.July  1 4  Long  Island  City,  X.  Y. 

July  14  St.  Paul.  Minn . 

July  14  Duluth.  Minn . 

.luly  14  Baird,  Tex . 

July  14  Kbensburg,  Pa . 

Adv.  June  26  an<l  Jul 

July  14  Hollidaysburg,  Pa . 

Adv.  July  3. 

July  14  Washington  . 

July  14  Fayetteville,  W.  Va.  _ 

July  14  Clintonville.  Wis . 

July  15  -Vnacortes,  Wash . 

.Tuly  15  Utah  . 

July  15  Santa  FO,  N.  M . 

July  13  Huntington,  W.  V’a.... 

July  15  Indiana  . 

Adv.  July  10. 

July  15  St.  I.^ul8,  Mo . 

July  15  Vermont  . 

July  15  Huntington,  W.  Va.  . . . 

July  15  Albany.  Mo . 

July  15  Rochester,  Minn . 

July  16  Wisconsin  . 

July  16  Faribault,  Minn . 

-Adv.  July  3. 

July  16  Indianapolis,  Ind . 

July  16  Springfield.  O . 

.July  16  Doylestown.  O . 

July  16  Brooklyn,  X.  Y . 

July  16  Litchfield.  Minn . 

July  16  Kbensburg.  Pa . 

.Tuly  17  IJsbon.  O . 

July  17  Red  Wing,  Minn . 

July  17  Boston.  Mass . 

July  17  Port  Huron,  Mich . 

.Tuly  17  Wisconsin  . » . 

July  17  Pittsburgh,  Pa . 

July  18  Caledonia.  Ont . 

July  18  Adrian,  Mich . 

Adv.  July  10. 

July  18  Ohio  . 

July  18  Quebec  . 

.Tuly  18  Owen  Sound.  Ont . 

July  19  Brainerd,  Minn . 

July  19  Fair  Haven.  Ill . 

July  20  Litchfield,  Minn . 

July  21  Arkansas  . 

July  21  Burbank.  O . 

July  21  Welland.  Ont . 

.Tuly  22  Rome.  Ga . 

July  22  Xew  York  . 

July  23  Bethany.  Mo . 

Adv.  July  10. 

July  23  Quebec  . 

July  25  St.  Louis.  Mo . 

July  25  Kent,  O . 

Adv.  July  3. 

July  25  Jersey  City,  X.  J . 

July  26  St.  Joseph,  Mo . 

July  28  Junction  City,  Kan.  . . . 

July  29  Pennsylvania  . 

Adv.  July  10. 

July  29  New  York  . 

■Adv.  July  10. 

July  30  California  . 

Aug.  24  Denver,  Colo . 


"For  i’ropoKsIs  Advertised  see  the  pages 
immediately  following  the  ConsIruriloB 
News  Sertlon." 


WATERWORKS 


See  Kng. 
News- Record 


Kids 

Close 


.  J  uly  3 
June  19 
June  26 
June  12 


July  II  -Mt.  Pleasant,  Utah  ... 

July  15  Denton,  Mont . 

July  16  Milwaukee,  Wis . 

July  16  Decorah.  la . 

Adv.  June  12  and  19. 

July  19  Lincoln,  Xeb . 

July  21  Eagle  Rock,  Cal . 

.luly  21  Hinckley,  Minn . 

July  22  Ashland.  O . 

Adv.  July  10. 

July  24  Ashland,  Ky . 

Adv.  July  10. 

July  25  Akron.  O . 

Adv.  July  3. 

■Aug.  1  Litchfield,  Minn . 


June  26 
..luly  3 
.July  3 
..Tuly  10 
.July  3 
.July  10 
.July  3 


SEWERS 


.July  3 
June  19 
July  10 
.Julv  1ft 
.Julv  1ft 
.July  10 
.July  10 
.July  3 
.July  3 
July  10 
.July  10 
July  10 
Julv  1ft 
.July  10 


June  19 


July  14  Xorth  Mankota.  Minn. 
.Adv.  June  19. 

July  16  St.  Cloud,  Minn . 

July  15  Xewnian  Grove,  Xeb. 

July  16  Milaca.  Minn . 

July  18  Goldsboro,  X.  C . 

Adv.  July  10. 

July  22  Bradley,  Ill . 

July  24  Harrison.  Ont . 

July  25  Milan,  Mo . 

-Aug.  5  Wakefield.  Xeb . 

.Aug.  19  Kansas  City,  Mo.  . . . , 
Adv.  July  3. 


.July  10 
.  J  uly  3 
June  19 
.July  10 


BRIDGES 


June  26 


July  10  Adrian.  Mich . 

Adv.  June  26. 

July  10  Riparius.  X.  \ . 

Adv.  Ju.'e  19. 

July  14  Princeton.  Alinn.  ... 
July  14  .-Annapolis  Royal,  X. 

July  14  Du  Bois,  Pa . 

July  15  Crookston,  Minn.  ... 
July  16  Cedar  Rapids.  Mich.. 
Adv.  June  19. 

July  17  Pllkington.  tint . 

July  18  Punxsutawney.  Pa.  . 

July  18  Summerville.  Pa . 

July  18  Watertown.  X.  Y.  ... 

July  21  Arkansas  . 

July  21  Phoenix,  .Ariz . 

Adv.  July  1ft. 

July  22  AA’alker,  Minn . 

July  24  Beaufort.  S.  C . 

.luly  23  Livingston,  Mont.  ... 

July  25  Toston.  Mont . 

July  29  Jacksonville.  Fla.  .  . . 
.Aug.  4  IJttle  Ro<k,  .Ark.  .  . . 

.Aug.  19  Statesboro.  Ga . 

.Aug.  20  Swalnsboro,  Ga . 


June  19 


June  A9 
.July  3 
.July  10 
June  26 
June  19 


July  1ft 
.July  10 
July  10 
July  10 
July  10 
July  10 


July  10 
.July  10 
.July  10 
July  10 
July  3 
July  3 
July  3 
July  3 


July  16  Officers  Quarters — Washing¬ 
ton.  D.  C . June  26 

July  15  Officers  Quarters — Wilming¬ 
ton.  X.  C . June  26 

July  16  School — Rapid  City.  S.  D.  .June  26 

July  18  Slit  Diversion  Works — Los 

Angeles.  Cal . June  19 

•Adv.  June  19. 

July  21  Dredging — Xew  York.  N.  Y  June  26 
Adv.  June  26. 

July  21  Dredging — Savannah,  Ga.  June  26 
Adv.  June  26. 

July  21  Dredging — Baltimore.  Md.  .June  26 
Adv.  June  26. 

July  23  Dredging — Sault  Ste  Marie 

Mich . June  26 

Adv  June  26. 


June  19 
July  10 


EXCAVATION  AND  DREDGING 


July  14  West  Warren.  Mass. 

July  16  Wapello,  la . 

Adv.  June  26. 
July  16  Marshalltown,  la.  . 

Adv.  June  26. 

July  15  Chicago.  Ill . 

July  15  Sheboygan,  Wis.... 
July  18  Oiven  Sound,  Ont  . 
July  2ft  Columbus.  Mont.  .. 
>’ig.  6  Kenton.  O . 


.July  10 
June  26 


June  26 


STREETS  AND  ROADS 


July  12  Kingston,  Ont. 
July  12  Columbus,  Miss. 
Julv  13  Galt,  Ont  ... 


! 


-AMunt.,  Kouiidup — City  l»-t  contract 
liuildinK  water  niaina  and  hydrants  in 
Impvt.  Dist.  No.  29.  to  Security  UrldK< 
&  ('onstr.  Co.,  .’>•'2  North  32nd  St.,  BillinKs. 

Noted  .May  K. 

Idalio.  Caldwell —City  received  lowest  .1 
Idds  replacinK  woislen  water  mains  with 
c.i.  mains,  from  Caldwell  Plumhlnft  &  Heat- 
inK  Co..  Caldwell.  $27,938  ;  Oreen  Constr 
Co.,  Salt  Laike  City,  Ctah,  $27,926 ;  J.  H 
Forbes  Co.,  Caldwell,  $28,069.  Noted 
May  1. 


Fla..  West  I’ulm  Beaeli — City  having 
plans  prepared  by  (!.  Simmons,  Jr.,  c  o 
State  Bd.  Health.  Jacksonville,  buildiiift  fil¬ 
tration  plant.  About  $75,000. 

O.,  Tuleda — Standard  Oil  Co.,  K.  O.  Gas 
BIdK..  Cleveland,  having  plans  preparwl  for 
IS.OOO.OOii  gal.  pumping  plant,  distribution 
and  Are  pre.ssure  system,  al.so  s«'werage 
system,  in  800  acre  tract  on  Bay,  here,  to 
be  used  in  connection  with  propose*!  new 
oil  refineries.  It.  \V.  Pratt,  Hippodrome 
Bldg.,  Cleveland,  engr. 

Minn.,  Wells — See  “Industrial  Works." 

Kan.,  IMiillipsburg — City  voted  $30,000 
bonds  to  improve  waterworks  system. 
Kngineer  not  selected. 

Mo..  Fairfax — City  having  plans  prepared 
improving  Witter  and  sewerage  systems. 
About  $40,000.  Archer  &  Stevens,  609  New 
Kngland  Bldg.,  Kansas  City.  Mo.,  engrs. 

CaJ.,  Ked  Bluff — City  having  plans  pre¬ 
pared  by  Olmsted  &  Gillelen,  engrs.,  1112 
Hollingsworth  Bldg.,  I,08  Angeles,  for 
waterworks  system. 

Cal..  Tracy — City  voted  $15,000  bonds  to 
build  water  and  sewer  extensions.  Note<l 
June  26. 

N.  B.,  St.  John  —  Nashwaak  Pulp  & 
Palter  Co.  plana  to  lay  9  mi.  12  in.  rein  - 
con.  water  mains  from  Manchester  Cor¬ 
ners  to  Spruce  Bake. 

Ont..  Smiths  F'alls — Town  filans  to  build 
extension  to  wat«*rworks  system.  About 
$11,514.  J.  A.  Lf'wis.  elk. 


J,^gg  News-Record 

July  22  Post  Office  —  Andalusla.^^^^^ 

;ulv  23  Co?lag*^^rrento.  Idaho  .Tune  26 
lulv  23  Bridges — I>‘Upp,  Arir  .  .  . — June  26 
Julv  23  Removing  Wreck  —  New 

York.  N.  Y . June  26 

.\dv.  June  26 

lulv  24  Jetty — Jacksonville,  Fla.  ..June  26 
Adv.  June  26. 

July  24  Coal — Jacksonville,  Pla — June  26 
Adv.  June  26. 

July  25  Dredging  —  Philadelphia. 

*  Pn  . Ji]n6  Zo 

Adv.  June  26.  .  .  .. 

lulv  ’ri  Po.st  Offlett — Dawson.  Ga. .  .July  10 
lulv  25  Mechanical  Equipment  — 


PKUFUSFU  WORK 

R.  I.,  I’rovidence — City  soon  receives  bids 
building  sewera  in  Magnolia,  Delaware, 
Res«‘rvoir  and  Baurel  Aves  and  Freeman 
Pkway.  Aliout  $75.00o.  M.  I>.  Bronson. 
City  Hall,  city  engr. 

N.  J.,  Morris  Plains — r>ept.  of  Architec¬ 
ture.  142  West  State  St..  Trenton,  rejected 
bids  rt“ceived  June  26.  building  sewerage 
system  at  asylum  her*-.  .About  $10. non. 
Work  will  1h-  rea*lvertised.  F.  H.  Ih-nt, 
142  West  State  St.,  Trenton,  engr. 

N.  4.,  Trenton — City  plans  to  buihl  sew¬ 
age  disposal  plant.  About  $500,000.  J.  R. 
Fell.  134  North  Montgomery  St.,  engr. 

O. .  Bayton — City  plans  to  build  sewers 
in  sections  of  Bway.,  Bancroft.  Frizell. 
Reist.  Summit  and  Frederick  Sts.,  Involv¬ 
ing  4000  ft.,  12-10  in.  vitr.  pipe.  F  t). 
Elchellierger,  city.  engr. 

O.,  Toledo — See  "Waterworks  ” 

Mieli.,  Pontiac — City  soon  lets  contract 
furnishing  labor  and  material  for  building 
lateral  sewers  in  Howard.  Adeliule.  Har¬ 
riet.  Piiigre*-,  Francis,  Ridge,  Going,  Edith. 
Elm  ami  Osmum  Sts.,  involving  12,212  ft. 
8-12  in.  pipe.  C.  W.  Ham,  city  elk. 

Wl»..  Junei.\iUe — B*l.  Pub.  Wks.  soon 
lets  <?ontract  building  sewers  in  Ctuit*  r 
Ave..  Galena  and  Holmes  Sts..  Sewerage 
Dist.  No.  :i,  Franklin  St..  Dist.  No.  4. 
Franklin  St.,  ami  alley  south  of  West  Si<le 
Sta.,  Dist.  No.  5,  Hickory  and  Glenn  Sts., 

_  Dist  No.  10.  4th  Ave.,  Yuba,  Walker  and 

grading.  Glenn  Sts.,  Dist.  No.  11,  North  Rluff  St..  I  list. 
il  outlet  Dist.  No.  11.  North  Bluff  St..  Dist.  .No. 
B,  sluice  12,  G.irfieUl  and  Ruger  Aves..  Walker 
att.  Hip-  ami  Kingold  Sts..  Dist.  No.  14,  Racine  St 
t.  engr.;  ami  Garfield  .Ave..  Dist.  No.  15.  Vista  Ave.. 

N.,  and  Sharon.  Fremont  and  Carrington 
„  Sts.,  Dist.  No.  16.  Work  involves  18.123 
lin.ft.  8-15  in.  s«-wer  pip*',  48  manholes,  etc. 
V.  Kerch,  city  engr. 

i.ft.  8  in. 

13  fire  \ViM„  Sliebaiygan  —  C.  U.  Boley,  engr., 
building  City  Hall,  soon  lets  contract  excavating 
p.  B.  P.  ami  laying  21  mi.  sewer  in  South  9th 
St,  Paul,  St.  from  Clara  to  I'nlon  Ave.,  involving 
3500  ft.  10-12  in.  vitr.  pliie,  necessary  wa- 
T*  IT  ter  an*l  gas  connections,  etc.  About  $22,- 
ft  rein  -  *'*'**'  "’^Tk  to  be  completed  by  Oct.  1. 

ty.  Work  la.,  strawberry  I’oint — Town  plans  to 
d  12,174  l)ull*l  1  ml.  sanitary  sewers  an*l  sewage 
000.  Q.  di8|>osal  plant.  H.  R.  Green,  Union  Blk,, 
C*‘<lar  Rapids,  engr. 

1.  by  R.  Kan.,  KIdnrado — City  soon  lets  contract 
leep  well  building  s*'Wers  in  DIsts.  36  and  41.  Work 
ner  typ**  involves  22.400  ft,  8-12  in.  vitr.  pipe,  75 
min.  on  manholes.  6  flush  tanks  and  1  small  pump¬ 
ing  station  with  sewage  pump.  L.  E.  Foley, 
elk. 

Wyo.,  Busk — City  vote«l  $30,000  bon*ls 
I’AKBED  to  extend  sewerage  system.  R.  F.  Gray, 
gj)  city  engr. 

„  ..  ,  Mo.,  Fairfax — See  "Waterworks." 

Hospital 

tet  build-  Tex.,  San  .Antonio— City  election  July  26 
r  .supply  to  vote  on  $500,000  bonds  to  build  sewers, 
r.  ch.ang-  11.  Helland,  city  engr. 

’o**nak^r-  Ore,.  Portland — City  Council  plans  to 

I  Bhlir  build  vitr.  or  cement  pipe  sewers  in  East 
June  !»■  24lh  St.,  cost  $3300.  East  9th  St.,  $2465, 
East  29th  St..  $1109;  also  plans  to  im- 
Archltec-  prove  East  38th  St..  $1442,  East  Sherman 
,  received  St..  $1,312.  and  Oak  St.,  $1691.  O.  Laur- 
mains  at  gnanl.  city  engr. 

f^^Phna”  Col..  Oakland — City  soon  lets  contract 

bulhling  sewers  an*l  drainage  structures 
on  8216.7  ft.  loih,  Odar.  Goss  and  Bay 
aud.,  let  Sts.  and  right-of-way  adjacent  to  7th  St. 
ig  water-  Aliout  $240,000.  P.  Brown,  city  engr. 

'O'.  C'al.,  Santa  Barbara — See  "Streets  and 


MISCELLANEOUS 

July  14  Road  Gravel — Cambridge. 

Mass . June  28 

Adv.  June  12  and  19. 

July  14  Fishway — Bawrence,  .Mass.July 
Adv.  July  3. 

.luly  14  Gas  Mains — Duluth,  Minn.  .July  10 
July  14  Paving  Materials — Staten 

Island.  N.  Y . luly  10 

July  15  Wharf  —  Connaught  Sta., 

Ont . July  3 

July  15  height  and  Trailers,  etc. — 

New  York,  N.  Y . June  19 

July  15  Wharf — Ottawa,  Ont . June  26 

July  16  Pumping  Engine — Milwau¬ 
kee.  WIs . June  26 

July  20  Breakwaters  —  Port  Col- 

borne.  Ont . July  10 

July  22  Furnishings.  Ajjparatus  an*l 

Flquipment — Albany,  N.  T.July  10 
Adv.  July  10. 

July  22  Wharf — Cornwall.  Ont . July  10 

July  23  Wharf — St.  Annede  Beau- 

pre,  Que . July  10 

July  24  Wharf — Berthler,  Que . July  3 

July  25  Wharf — Soaichton,  B.  C...Juiy  10 
July  31  Wharf — Powell  River,  B.  C.July  10 
July  31  Harbor  Improvement — At¬ 
lantic  City,  N.  J . July  10 

Adv.  July  10. 


Where  name  of  ofllrlal  la  not  ttven. 
inquiriea  ihould  be  addressed  to  Olty 
Clerk,  County  Oerk  or  rorreopooding 
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Sewers  (Continued) 

III.,  Brsdlrr — Until  July  22,  by  Bd.  Local 
Impvts.,  laying  40,000  ft.  10-48-in.  vitr.  tile 
pip«‘  and  brick  sewers,  involving  24,000 
€m.yd.  rock  excav.  Alnjut  $70,000.  Marr, 
(ire»‘n  &  Co.,  17  North  La  Salle  St.,  Chi¬ 
cago.  engrs.  ;  advertised  in  this  issue. 

Minn..  SI.  Cloud — ITntil  July  15.  by  A. 
W.  ICuckman.  city  elk.,  laying  30  blocks 
4S  in  an<l  10  blocks  72  in  double  ring  or  2 
piece  vitr.  segmental  block  sewers. 

.Minn..  St.  I’aul — See  ‘  Streets  and  Roads.” 

Neb.,  Wukellrld — ITntil  Aug.  5.  (change 
of  date)  l>y  city  elk..  I>uilding  17.240  ft. 
of  8  in.,  4943  ft.  of  10  in..  3320  ft.  of  12  in. 
and  1405  ft.  15  in.  vitr.  stone  sewers  in 
various  streets.  About  $3l>.000.  W.  K. 
Standeven.  414  Bee  Building..  Omaha,  engr. 

Mo..  Albun.v — See  “Streets  and  Roads.” 

Mo..  .Milan — Until  July  25.  by  city,  build¬ 
ing  sanitary  sewers  and  sewage  di.s|>osal 
plant  About  $40.00  Archer  &  Stevens. 
«0!t  New  Kngland  Bldg  .  Kansas  City,  engrs. 

lint.,  Harrison— Until  July  24.  by  W.  1). 
McLellan.  twp  elk.,  laying  17.932  ft.  sewer. 

PKK  KS  .%M>  CONTK.\CTS  .CIV.CKPED 
(Alnilicates  award  of  contract) 

♦  I'a..  Meadville— City  let  contract  fur¬ 
nishing  and  laying  2  mi.  8  and  10  in.  sani- 
tarv  s»-\ver.s.  to  T.  Trifolletti.  Ia>raine,  Ohio, 
cost  $1  25  per  ft.  for  8  in.  and  $2.50  per  ft 
for  10  in.  |)i|>e ,  pump  station  and  two 
200  gal.  ejectors,  to  Keystone  Constr.  Co., 
Meadville.  Noted  May  15. 

*0.,  ItrniM-rtnn — Uir.  Pub.  Serv.  let  con¬ 
tract  building  West  Knd  Sanitary  Lateral 
Sewers  to  W  J.  Irwin.  Greenville.  About 
$130,000  Noted  June  19. 

★  «..  Springtirld  —  City  let  contract  lay¬ 
ing  12-24  in.  vitr.  pipe  sewers  in  North 
Limestone  St.  from  North  to  Columbia  Sts., 
to  M  S  (*oonev.  Springlield.  $4823  ;  Warder 
Park  Athlition.  to  .1  Poyle.  935  Avondale 
Ave..  $9780  ;  Clay.  Catherine.  Linden  and 
Hose  Sts.,  to  P.  t'.iffrey.  609  Linden  Ave., 
$7703.  Noted  June  26. 

ItMirh..  Ilirmingliain — City  let  contracts 
to  (lilies  &  llosmer.  Pontiac,  laying  600  ft. 
8  in  and  238  ft.  6  in.  sewer  in  Brown  St., 
cost.  $1  198,  2130  ft.  8  in,  406  ft.  6  in. 
8»'Wer.  40  ft.  8  in.  c.i.  pil»e  in  Maple  Ave., 
$3396.  C.  Mike.  Pontiac.  800  ft.  S  in  and 
369  ft.  6  in.  sewer  in  Purdy  St..  $2177  ;  C. 
.loiinson,  Ponti.tc.  1985  ft,  8  in.  and  982  tt. 
6  in  sewer  in  Southfield  Ave..  $4539  ;  T. 
Kvanoff.  I*ontlac.  1470  ft.  8  in.  and  644  ft. 
6  in.  sewer  in  Pierce  SL,  $3569.  Noted 
June  26 

(IKan.,  Pratt — City  let  contract  building 
sanitarv  sewers  in  Oist.  No.  4.  involving 
23.400  linft.  8  in  pipe,  to  Burt  &  Tripp. 
Hutchin.son.  $32,919.  Noted  June  19. 

ttMo..  Macon — City  let  contract  building 
sewage  dis|>osal  plant,  to  W.  McKTlurken, 
3807  Westminister  Ave.,  St.  Louis.  Altout 
$16,000. 

*qur.,  Montreal  —  City  let  contracts 
building  .sewers  in  .Mexander  and  Qirouard 
Aves..  to  Be  Keyser  Wauters  &  Co..  Mon¬ 
treal,  $22.740 ;  in  Oxford  .\ve..  to  Federal 
Kng  &  Contg.  Co.,  Montreal.  $10,785. 

Attnt.,  Ingersoll  —  See  “Streets  and 
Roads." 

4tOnt.,  Mimic* — See  “Streets  &  Roads.” 


Bridges 

PROPOSKD  WORK 

Conn.,  Bristol — City  plans  to  build  2  rein- 
con,  bridges,  one  on  Main  St .  and  one  on 
(..aurel  St.  About  $25,000.  Sperry  &  Buell, 
Inc.,  175  Main  St.,  engrs. 

V».,  Rectortown — Comrs.  Fauquier  Co. 
soon  receive  bids  building  60  ft.,  cement 
(»ncrete  bridge  over  Goose  Creek.  Address 
D.  D.  Crenshaw 

N.  Goldsboro — Wayne  Co.  plans  to 

biRld  175  ft.  steel  and  concrete  bridge,  16 
ft.  w’ide  About  $20,000.  S  D.  Scott 
Goldsboro,  engr 

O*.,  Ohatsworth  —  See  "Streets  and 
Roads.” 

HI.,  rhicago — D.  R.  Francis,  comr.  pub. 
wks..  401  (■‘ity  Hall,  receives  bids  about 
.luly  16,  for  substructure  of  2  leaf  reln.- 
con.  bascule  bridge  over  Chicago  River  on 
Madison  St  Bids  for  superstructure  to  be 
■called  for  later.  Total  cost  $800,000.  T. 
fj  Plhlfeldt.  bridge  engr 


WIh.,  Sheboygan — G.  Ubbelohde,  engr.. 
Court  House,  soon  lets  <x>ntract  building 
125  ft.  steel  bridge.  28  ft.  wide,  (X>ncrete 
abutements,  in  Herman  Twp.,  involv¬ 
ing  2900  lin.ft.  wood  piling  and  3000- 
4000  cu.yd.  earth  approach  and  fill,  cost 
$15,000;  490  ft.  steel  bridge.  30  ft.  wide, 
in  Mosel  Twp.,  4000  lin.ft.  wood  piling  and 
5000-6000  cu.yd.  approach  and  fill,  (x>st 
l)etween  $19,000  and  $20,000. 

I>.,  BiHmarck — Burleigh  Co.  plans  to 
builcl  bridge  over  Missouri  River,  here,  to 
have  three  400  ft.  spans,  filling  and  ap¬ 
proaches,  totaling  distance  of  5  mi.  About 
$750,000.  C.  A  P.  Turner,  627  1st  Ave.. 
N.,  Minneapolis,  Minn.,  engr. 

Tex.,  San  .Antonio — (Tity  election  July  26 
to  vote  on  $200,000  bonds  to  build  bridges. 
H.  Helland,  city  engr. 

Colo.,  ('SHtlr  Rock  —  Comrs.  Douglas  Co. 
soon  let  contract  building  16  ft.  rein.-(K>n. 
bridge  near  Tomah  and  30  ft.  rein. -con. 
bridge  between  Greenland  and  Larkspur,  on 
Denver-Colorado  S|>rings  Rd.  About  $20,- 
000,  D.  Stewart.  Castle  Rock.  engr. 

Wash.,  Richland — State  Highway  Bd.. 
Olympia,  rejected  bids  received  June  23. 
building  190  ft.  steel  span  bridge  over 
Yakima  River,  near  here,  Benton  Co. 
Noted  June  19. 

Wash.,  Spokane— City  having  plans  pre¬ 
pared  for  180  ft.  concrete  bridge  over 
Hangman  Creek.  35  ft.  wide,  with  5-6  ft. 
sidewalks.  About  $24,000.  A.  D.  Butler, 
city  engr. 

N.  B,,  Sackville — Canadian  Natl.  Rys. 
Ottawa,  soon  lets  contract  building  sub- 
stiNicture  of  double  track  bri<lge,  with 
three  200  ft.  spans,  over  Tantramar  River, 
near  here.  About  $125,000. 

Ont.,  Markham — Town  having  plans  pre¬ 
pared  by  James  Loudon  &  Hertzberg, 
engrs..  36  Toronto  St.,  Toronto,  for  9  con¬ 
crete  beam  culverts.  9  to  27  ft.  spans. 
About  $30,000 

Ont..  Parry  Sound — Town  Council  soon 
lets  contract  building  Cascade  Bridge,  to 
have  2  steel  spans,  concrete  abutments  and 
center  pier.  About  $15,000. 

BIDS  DESIRED 

N.  Y.,  Watertown — Until  July  18,  by  city, 
building  rein.-<»n.  bridge  over  Black  River 
on  Pearl  St.  Concrete  Steel  Eng.  Co..  21 
Park  Row,  New  York  City,  engrs.  Noted 
July  3. 

Pa.,  I>u  Boll) — Until  July  14.  by  city, 
building  104  ft  bridge  on  Brady  St,  46 
ft.  wide.  G.  A.  Flink.  301-303  Common¬ 
wealth  Trust  Bldg.,  Harrisburg,  engr. 

Pa..  PunxHutawney — Until  July  18.  by 
Jefferson  Co..  Brookville,  building  48  x  148 
ft.,  rein. -con.  bridge,  here.  G.  A.  Flink. 
301  Commonwealth  Trust  Bldg.,  Harris¬ 
burg.  engr. 

Pa.,  Sammerville — Until  July  18,  by  Jef¬ 
ferson  Co.,  Brookville,  building  48  x  182 
ft..  reln.-<x)n.  bridge,  here.  G.  A.  Flink.  301 
Commonwealth  Trust  Bldg.,  Harrisburg, 
engr. 

S.  f.,  Beaufort — ITntil  July  24.  by  Comrs. 
Beaufort  Co.,  st'tting  6  rein. -con.  piers 
under  500  ft.  steel  girder  bridge  over  Whale 
Branch,  tearing  out  wooden  piling  and  con¬ 
creting  steel  caisson  turn  pier,  involving  550 
cu.yd.  rein. -con.  and  3.9  tons  reinforcing 
steel.  AI>out  $13,000.  J.  R.  Pennell,  c/o 
State  Highway  Dept.,  Columbia,  engr. 

Minn..  Walker — ITntil  July  22.  by  C.  D. 
Bacon,  aud.  Cass  Co.,  building  bridge  No. 
3070  on  Highway  No.  24.  710  ft.  long.  About 
$15,000.  A.  W.  Moulster,  Pine  River,  engr. 

Mont,.  Huntley — Until  July  25,  by  State 
Highway  Comn.,  Helena,  building  950  ft. 
bridge  over  Yellowstone  River,  Huntley 
Twp.,  Yellowstone  Co.,  16  ft.  wide,  con¬ 
sisting  of  five  190  ft,  steel  spans  on  con¬ 
crete  piers  and  abutments.  P.  D.  Pratt, 
state  highway  engr.  Noted  Mar.  20  under 
“Billings.” 

Mont.,  LivingHton — Until  July  25,  by 
State  Highway  Comn.,  Helena,  building 
Carter  Bridge  over  Yellowstone  River,  near 
here.  Park  Co.,  270  ft.  long.  16  ft.  wide, 
consisting  of  3  span  concrete  arch.  P.  D. 
Pratt,  state  highway  engr.  Noted  Mar.  13. 

Mont.,  Toston — Until  July  35.  by  State 
Highway  Comn..  Hele.na,  building  539  ft. 
steel  bridge  over  Missouri  River.  16  ft 
wide.  Broadwater  Co.  P.  D.  Pratt,  state 
highway  engr. 

Arkansas — Until  July  21,  by  Comrs.  He¬ 
lena-Old  Town  Rd.  Impvt.  Assn.,  at  office 
of  State  Highway  Comn..  Little  Rock,  build¬ 
ing  one  SO  ft  steel  and  one  645  ft  wooden 
bridge.  30  ft.  wide.  In  Phillips  Co.  J.  M. 

Quarles.  Helena,  engr. 


ArU.,  Phoenix — Until  July  21,  by  T  .Maj. 
dock,  state  engr.,  building  120  ft.  rein. -con 
arch  bridge  over  (Jueen  Creek  on  .Mesa- 
Superior  Highway ;  advertised  in  this  is.^'e 
Ont.,  Pllkington — Until  July  17,  liy  .s 
Aitcheson,  engr.,  Elora.  building  steel 
bridge.  75  ft  long,  over  Grand  River,  with 
concrete  abutment. 


('A’Indicates  award  of  contract) 

ItR.  I.,  Washington — State  Bd.  Pub  itds 
let  contract  building  rein. -con.  bridge  on 
Noose  Neck  Hill  Rd..  here,  to  Randall- 
Stoddard  Co.,  Chelsea,  Mass.  About  $is  tjo 
Conn.,  New  Haven — City  received  bids 
building  bridge  over  West  River  on  W.ish. 
ington  Ave.,  rein. -con.,  concrete,  sttni  and 
stone,  from  C.  W.  Blakeslee  &  Sons  '.s 
Waverly  St..  $66,941;  C.  W.  Murdock  '  us 
Church  St.,  $67,040 ;  C.  A.  Sibley  ju-) 
Chapel  St.,  $77,808.  Noted  May  1. 

Conn.,  New  Haven — City  received  bids 
repairing  Neck  Bridge  on  State  St  rein- 
con.  and  steel,  from  C.  W.  Blake.siee  A 
Sons.  58  Waverly  St.,  $21,606  ;  C.  A  Sihl,.v 
902  Chapel  St.,  $21,932  ;  C.  W.  Murdock 
185  Church  St..  $23,881.  Noted  Feb  13  ’ 
4kPa.,  Leetsdale — Comrs.  Allegheny  rn 
(Pittsburgh)  let  contract  building  Inn  ft 
atone  and  concrete  bridge,  with  :tT  ft 
arch,  over  Sewickley  Creek,  between  Vlle- 
gheny  and  Beaver  Counties.  50  ft.  wide  to 
E.  W.  Falck,  Leetsdale,  $48,500.  Work  in¬ 
volves  9000  lbs.  dowels  and  reinforcement 
steel,  1100  cu.yd.  earth  approach  and  till 
500  cu.yd.  masonry  in  foundations  and  r>50 
cu.yd.  masonry  above  foundations  .No'ied 
June  19. 

'A^Minn.,  Litrlifirld — Comrs.  Meeker  I’o  let 
TOntract  building  Bridges  Nos.  3116  and 
3117  on  State  Rd.  No.  6.  Federal  \id 
Project  No.  40.  to  Guaranty  Constr  Cn 
834  Palace  Bldg..  Minneapolis. 

Noted  June  12  under  "Streets  and  Ho'ids 
AOiit.,  Orangeville — Town  let  contrac 
building  40  ft.  rein. -con.  arch  bridge 
over  Gr.tnd  River,  to  J.  Tilker.  Harrislon 
About  $21,000. 

★  DnL.  Pickering — Provincial  Govern¬ 
ment,  Toronto,  let  contract  building  l.'io  ft 
steel  span  bridge,  here,  to  Dominion  Bridge 
Co..  Imperial  Life  Bldg.,  Toronto.  About 
$100,000. 


Reinforced  Concrete 

PROPOSED  WORK 
Ont.,  Markham — See  “Bridges." 

BID.S  DESIRED 

Pa.,  Pittsburgh — See  “Industrial  Works" 
Minn.,  Rochester— See  “Buildings  " 

PRICES  AND  CONTRACT.S  .AW.tRDFD 
((^Indicates  award  of  contract) 
'APa-,  Johnstown — See  “Industrial  Works 
Minn„  Bussell— See  “Buildings  " 

AOnt„  Orangeville — See  “Bridges  “ 


Streets  and  Roads 

PROPOSED  WORK 


R.  I.,  Providence — City  soon  receives  bids 
paving  Union,  Pocasset  and  Kinsley  Aves 
and  Delaware  St.,  asphalt.  About  $70,000. 
M.  S.  Bronson,  City  Hall,  city  engr. 

Conn.,  Wallingford — Town  plans  to  im¬ 
prove  State  Rd..  asphalt.  About  $20,000 
W.  A.  MacKenzle,  engr. 


N.  Y.,  Rochester — City  Council  plans  to 
gratle  and  build  walks  on  13th  St  .  cost 
$14,300.  and  Morrill  St.,  $8700.  pave  Tryon 
Park.  $32,750,  Averill  Ave.,  $23,400.  Dart¬ 
mouth  St..  $18,600,  De  Neve  St..  $82  (00 
Main  St.,  E..  from  CTulver  to  Winton  Rds. 
$133,000,  Clifford  Ave.,  $4700,  all  a.sphalt. 
traprock  resurfacing  with  Tarvia,  Univer¬ 
sity  Ave.,  $10,600,  building  walks  on  Gene¬ 
see  St.  $1460,  also  extending  McArdle  M. 
$1000,  McOuckin  St.  $2500  and  Handy  St, 
$2500.  C.  A.  Poole,  city  engr. 

N.  J.,  Bogota— City  plans  to  iinprove 
Cane  St.  from  Leonia  Ave.  to  Borough  line. 
About  $10,000. 

N.  J..  Jersey  City— City  had  plans  pre¬ 
pared  paving  Baldwin  Ave.,  from  Pavonw 
to  Newark  Avea,  asphalt  cost,  $10,000.  w- 
proving  Jackson  Ave.  from  Pulton  1° 
Adoo  Aves.,  probably  granite  block  t  a 
Van  Keuren.  city  engr. 


Str.^ts  iind  Uoails  (Continued) 

r,,.  Hutler — City  rejected  bids  pavinK 
iiv-  siivd  Oak  St.  136.5  siiyd.  Summit 
i  "6915  sq.yd.  Jefferson  St..  191.  sir  yd. 
Vvavne  St.  .ind  4175  sq.yd.  Center  Ave. 
Noted  May  22. 

I'a  riarkavllle — Boro,  rejected  bids  re- 
..ive.'i  June  10  laying  1300  lin.ft.  water- 
hound  macadam  and  one  course  concrste 
pavement.  Noted  Apr.  3. 

!•«  1‘ittHbiirgh— Allegheny  Co.  Controller 
soon  ’lets  contract  building  20(|0  ft  Troy 
Hill  IM.  Reserve  Twp..  16  ft.  wide.  Telford 
maca.iam.  A.  V.  Warren,  co.  engr. 

!•«.,  Heading  —  City  rejected  bids  for 
9000  sq.yd.  vitr.  brick  pavement.  Work 
ins  been  re-advertised  and  contract  will 
.soon  be  let.  Noted  June  12. 

Md..  Iiultimore — City  Council  considering 
ordinance  iiroviding  for  appropriation  of 
jl.'.oooo  for  enlargement  of  City  Springs 
S.i  S.'.O  X  400  ft.,  bounded  by  Spring.  Caro¬ 
line  Pratt  an.l  Bombanl  Sts.  Buildings  to  be 
razed,  lot  regraded  and  cement  paving. 

\\  Va..  I^ewlsburg  —  Comrs  Greenbrier 
ro.  plan  to  grade  6  mi.  Ft.  Springs- 
Honceverte  Ud,  About  $45,000.  F.  Rader, 
bewisl.urg.  engr. 

\V.  Va..  Bewisburg — Comrs.  Greenbrier 
Co  plan  to  liuild  2  mi.  road,  from  Bewis- 
l)urg  to  Frankford.  bituminous  macadam. 
.Vbout  $35,000.  R.  B.  Holt.  co.  engr. 

W.  Va..  Morgaiitonn  —  Monongalia  Co.. 
Grant  Dist..  voted  $.325,000  bonds  to  build 
19  mi.  ro.ads.  vitr.  brick.  I..  Cox.  Mor¬ 
gantown,  engr.  Noted  June  12. 

tv.  Va..  rinevllle — Comrs.  Wyoming  Co. 
plan  election  soon  to  vote  on  $94,000  bonds 
to  grade  4  ml.  Klmore-Herndon  Rd. 

tv.  Va..  Spencer — Comrs  Roane  Co.  plan 
election  soon  to  vote  on  $67,000  bonds  to 
improve  7i  mi.  roads  in  Ready  Pist.  H.  R. 
Muldoon.  Spencer,  engr. 

N.  r.,  narliam  —  Durham  and  Orange 
Counties  plan  to  build  8  mi.  Durham- 
Chapel  Rd.  .\bout  $300,000,  Five  different 
kinds  of  hard  surface  material  will  be 
used,  plans  being  for  an  experimental 
roadway.  State  and  Federal  Government 
will  approiiritite  toward  coat.  3V.  I,.  Fallis. 
e  o  State  Highway  Comn..  Raleigh,  engr, 

\.  Kliziibetli  rit.v — Comrs.  Pasquo¬ 
tank  Co.  rejected  bids  jiavlng  9  mi.  road 
from  here  to  Weeksville  Rd..  15  ft.  wide. 
Noted  July  3. 

N.  tireeiiHboro  —  City  soon  lets  con¬ 
tract  paving  various  roads,  involving  80,- 
•MHi  sq.yd.  asphalt  on  concrete  base  and 
1(1.000  sq.yd.  asphalt  on  macadam  base. 
W.  B.  Bandy,  city  engr. 

X.  (’..  Moeksvllle— Comrs.  Davie  Co.  plan 
to  build  roads.  Cost  between  $50,000  and 
f  100. 000. 

(ill..  ItlalrNi  ille — Union  Co.  voted  $60,000 
bonds  to  build  roads.  Federal  Government 
will  appropriate  like  amount. 

(ia..  ChatNworth — Murray  Co.  election 
.Tulv  16  to  vote  on  $100,000  bonds  to  build 
roads  and  bridges. 

(ia.,  S.vIvrMter — Worth  Co^.  voted  $400.- 
000  bonds  to  build  roads.  Noted  May  22. 

Mifoi..  .Vsliland — Benton  Co  voted  $200.- 
000  bonds  to  build  roads. 

Mina..  ColumbuH — City  voted  $50,000 
bonds  to  pave  streets  in  business  section. 
R.  M.  Waters,  city  engj. 

O. ,  .\kron — Summit  Co.  soon  lets  contract 
building  3.89  mi.  Arllngton-Greenshurg  Rd., 

2.37  ml.  North  Sprlng- 
2®^  (ti*-  Brittain-Massillon 

bd..  Sect.  A  and  B-1,  brick,  rein. -con.  or 
tiituminous  concrete.  C.  J.  Costlgan.  co. 
engr. 

O..  rnlnmhua — City  plans  to  grade,  curb, 
pave  and  lay  water  mains  in  alley  north 
of  Norwich  Ave.  from  High  St.  to  In- 
dianola  Ave.,  1890  ft.  long.  20  ft.  wide, 
brick  or  asphalt,  cost  $17,237  :  also  alley 
north  of  Menlo  PI.  between  Taylor  and 
Tarkwood  Ave.,  740  ft.  long.  15  ft,  wide, 
brick  or  asphalt.  H.  A.  Maetzel,  city  engr. 

o.,  Da.vton — City  plans  to  pave  Carlisle 
.j  Charles  to  Demphle  Sts.,  30 

ft  wide.  Involving  2700  sq.yd.  waterbound 
2®®®  sq.ft,  cement  sidewalk  and 
,  .  curbing,  cost  $3527  ;  (b) 

corporation  line  to  point 
I’l'^l  **  «*®®  «1  brick 

C®'  alley  east  of  Main 
j  Vi  ^.*^1.®®®  "<i  y^  granite  durax 
or  Mood  block.  $1942.  F.  O.  Klchelberger, 
city  engr.  " 


O.,  Oakwood  —  City  plans  to  t>ave  2000 
ft.  Forrer  Ud.  from  Far  Hills  to  Oakwooil 
Ave..  3»  I't.  wide,  wood  block,  concrete  or 
bituminou.s  macadam.  Coat  lietween  $25.- 
000  and  $10,000.  P.  Seyliold,  504  Budlow 
Bldg.,  Dayton,  engr. 

III.,  ('Iiiragu — Forest  Preserve  Comrs.  of 
Cook  Co.  soon  let  contract  grading  and 
paving  4732  ft.  Cari>enter  Rd.  from  Klston 
.Vve.  to  city  limits.  18  ft.  wide.  .About 
$30,000.  W'.  D.  Flavin.  County  Bldg.,  engr. 

WiHron»in — State  Highway  Comn..  Div. 
Office  No.  6.  Kau  Claire,  soon  lets  contract 
Improving  Mondovi-Durand  Rd,  Fetieral 
Aid  Projfct  No.  78.  Petun  Co.,  involving 
.31  acres  clearing  and  grubbing.  9540  cu.yd. 
earth  and  7  lo  cu.yd.  liorrow  excav..  12o 
cu.yd.  class  A  concrete,  13.138  sq.yd.  gravel 
surfacing  etc. 

Win.,  Kiel — City  soon  lets  contract  grad¬ 
ing  and  paving  j|  mi.  Main  St.,  18  ft. 
wide.  2  course  rein. -con.  ('ost  between 
$30,000  and  $40,000.  F.  Muth.  City  Hall, 
engr.  Noted  June  19. 

Ia.,  Strawberry  Point  —  Town  having 
plans  prepared  liy  If.  R.  Green,  engr..  Union 
BIk.,  ('edar  Rapids,  paving  2J  mi.  and 
curbing  and  guttering  4J  mi.  streets. 

Kan.,  Iiidepeiidenee — Montgomery  Co. 
soon  receives  bids  building  1$  mi.  South 
Coffeyville  Rd,,  4i  mi.  Coffeyville-Kdna  Rd.. 
10  mi.  Cherryville-Coffeyville  Rd.  and  10  mi. 
Ozark  Trail,  18  ft.  wide,  gravel  or  bitu¬ 
minous  concrete,  concrete  curliing  and  gut¬ 
tering.  H.  K.  Hibbard.  Independence,  engr. 

Kan.,  Kinile.v — City  soon  lets  contract 
for  18,800  sq.yd.  vitr.  brick  paving.  8000 
lin.ft.  concrete  curbing  and  8000  lin.ft.  con¬ 
crete  guttering.  G.  W.  Ellis.  Pratt,  engr. 

Kan.,  Mound  Cit.v — Binn  Co.  having  plans 
prepared  building  28J  mi.  Jefferson  High¬ 
way.  18  ft.  wide,  concrete  or  waterbound 
macadam.  J.  M.  Mumbell.  Mound  City, 
engr. 

Neb.,  Omaha — Douglas  Co.  plans  to  pave 
115  mi.  roads  throughout  county,  brick  on 
6  in.  concrete  base.  About  $5,000,000  ;  $3.- 
000.000  of  which  has  already  been  voted, 
$1,000,000  to  lie  received  from  state  and 
$1,000,000  from  Federal  Government.  First 
work  will  be  tiaving  of  Bincoln  Highway, 

O.  I,.  D.  Rd.  south  to  Gretna  and  Wash¬ 
ington  Highway  north  of  Florence.  B.  A. 
Adams.  Court  House,  engr.  Noted  May  22. 

Neb..  Superior — B.  B.  Carpenter,  city 
elk.,  soon  lets  contract  paving  20  blocks 
streets,  25  ft.  wide,  involving  25.000  sq.yd. 
asithaltic  concrete  on  5  In.  concrete  base  or 
alternate  lilds  on  6  in.  concrete,  and  15.000 
lin.ft.  concrete  curb  and  gutter.  /’'out 
$75,000.  A.  A.  Cummins,  Suiierior.  ei..,'. . 

Montunu — State  Highway  Comn.,  Helena, 
rejected  liids  received  May  14  for  road 
work  in  Dawson  and  Carlion  Counties. 

Montana — State  Highway  Comn..  Helena, 
plans  to  pave  5.5  mi.  Yellowstone  Trail, 
Gallatin  Co.,  cost  $148,154,  grade  23  mi. 
County'  Rd.  No.  1,  Meagher  Co.,  $45,900  ; 
24  mi.  Plains-Hot  Siirings  Rd.,  Saunders 
Co.,  $20.000 :  6  mi.  Goose  Hill  Rd..  Cho- 
teau  Co..  $10,000;  11  ml.  Edwards-South 
Rd..  Choteau  Co..  $10,000;  35  mi.  Jordan- 
Miles  Rd.,  $16,000.  6  ml.  Sand  Springs- 
Sumatra  Rd..  Garfield  Co..  $10,000  ;  23  mi. 
Horse  Creek  Rd..  $20,000.  15  mi.  Sand  (ireek 
Rd.,  McCone  Co..  $18,000;  gravel  surface 
10  ml.  Avon-Finn  Rd..  Powell  Co..  $30,000  ; 
35  ml.  Yellowstone  Trail,  Yellowstone  Co., 
$150,000  ;  8  ml.  Pumpkin  (^reek  Rd.,  $20,- 
000,  6  mi.  Miles-Ismay  Rd..  $20,000,  8  ml. 
Jordan  Rd..  $20,000,  10  ml.  Yellowstone 
Trail.  Custer  Co.,  $30,000.  Federal  Gov¬ 
ernment  asked  to  appropriate  toward  cost. 

P.  D.  Pratt,  state  highway  engr. 

Mont.,  Big  Timber — Sweetgrass  Co.  elec¬ 
tion  Sept  2  to  vote  on  $125,000  bonds  to 
build  roads.  D.  J.  Walwoord,  Big  Timber, 
engr. 

Mont.,  Kiizenian — City  soon  lets  contract 
bithulithic  paving,  curbing  and  grading. 
7200  sq.yd.  7th  Ave.  from  Main  to  Bamme 
Sts.  and  I.,amme  St.  from  5th  to  7th  Aves.. 
also  3720  sii.yd.  College  St.  from  8th  to 
11th  Sts  C  Wldener,  city  engr.  Noted 
June  5. 

Mont.,  Broados  —  Powder  River  Co. 
election  Sept  2  to  vote  on  $150,00(1  bonds 
to  build  roads.  F.  L.  Funkeiibusch, 
Broadus.  engr. 

Mont.,  Chinook  —  Blaine  Co.  election 
Sept.  2  to  vote  on  $100,000  bonds  to  build 
roads.  C.  R.  Hanke,  Chinook,  engr. 

Mont.,  Choteau — Teton  Co.  election  Sept. 
2  to  vote  on  $150,000  bonds  to  build  roads. 
F.  Daly.  Choteau.  engr. 


Mont.,  Calumbnn — Stillwater  Co.  election 
Sept.  2  to  vote  on  $163,000  bonds  to  build 
roads.  G.  N.  Cardoza.  Columbus,  engr 

Mont..  Forsyth — Rosebud  Co.  election 
Seiit.  2  to  vote  on  $loo,ooo  lionds  to  luiild 
roads.  P.  D,  Pratt,  c/o  State  Highway 
Dept..  Helena,  engr. 

Mont.,  Ilarlowton  —  Wheatland  Co.  elec¬ 
tion  Sept.  2  to  vote  on  $200,000  bonds  to 
build  roads.  C.  C.  Jewell.  Harlowton.  engr. 

Mont.,  Harte — Hill  Co.  election  Sept.  2  to 
vote  on  $150,000  bonds  to  liuild  roads.  J.  E. 
Peterson,  Harve.  engr. 

ytont..  PhilipHburg — Granite  Co.  election 
Sept.  2  to  vote  on  $150,000  bonds  to  build 
roads.  E.  B.  Patten.  Philipsburg,  engr. 

Alont..  Ked  Bodge  —  Carbon  Co.  election 
Sept.  2  to  vote  on  $100,000  bonds  to  build 
roads.  A.  B.  Cooley,  Red  Bodge,  engr. 

XIont.,  Shelby — Toole  Co.  election  Sept.  2 
to  vote  on  $200,000  bonds  to  build  roads. 
H.  B.  Rawson.  Shelby,  engr. 

.xioiil..  TbonipHon  FuIIh — Sanders  Co.  elec¬ 
tion  Sejit  2  to  vole  on  $75,000  bonds  to 
build  roads.  T.  Johnston,  Thompson  Falls, 
engr. 

.Mont.,  Virginia  Cit.v — Madison  Co.  elec¬ 
tion  Sept.  2  to  vote  on  $150,000  bonds  to 
build  roads.  C.  C.  .Adams,  Virginia  City, 
engr. 

Tex..  I>e  Bean — ('ity  election  July  15  to 
vote  on  $750.00(1  l>onds  to  Imild  permanent 
roads. 

Tex..  Ft.  Worth — Tarrant  Co.  election 
July  26  to  vote  on  $3,500,000  bonds  to 
build  highways.  H.  P.  Hays,  c/o  Hess 
&  Skinner,  Southwestern  I.lfe  Bldg.,  Dallas, 
engrs. 

Tex.,  HallettNville — laivaca  Co.  voted 
$200,000  bonds  to  build  highway  from 
Schulenburg  to  here  and  from  Sweet  Home 
to  A’oakum. 

Tex-..  Binden — Comrs.  Cass  Co.  plan  la 
improve  13.23  mi.  Highway  No.  1-A  from 
point  near  Queen  City  to  Sulphur  River. 
16  ft.  wide,  including  building  iron  ore 
gravel  surfaced  road  and  necessary  drain¬ 
age  structures.  About  $75,000.  Hess  & 
Skinner.  Southwestern  Bife  Bldg.,  Dallas, 
engrs. 

Tex.,  Alontague — Montague  Co.  soon  lets 
contract  grading,  gravel  surfacing  and 
building  concrete  bridges  and  culverts  on 
9.84  mi.  Meriilian  Highway,  State  Highway 
No.  2.  16  ft.  wide,  involving  9353  cu.yd. 
earth.  1129  cu.yd.  loose  rock,  and  45,482 
cu.yd.  borrow  excav..  16.363  lbs.  reinforc¬ 
ing  steel  and  345  cu.yd.  classes  A.  B.  ('. 
concrete.  Al>out  $101,323.  J.  R.  Hill. 
Bowie,  engr.  Noted  May  22. 

Tex,.  San  .Antonio  —  City  election  July 
26  to  vote  on  $950,000  iKinds  to  widen  and 
open  streets,  $900,000  to  pave  same  and 
$50,000  to  build  sidewalks.  H.  Ilelland. 
city  engr. 

Okla.,  Enid — City  soon  lets  contract  pav¬ 
ing  22.000  yd.,  concrete.  B.  F.  Bewis. 
city  engr. 

Colo.,  Denver — City  soon  lets  contract 
surfacing  82.000  8<|.yd.  in  North  Denver 
Surfacing  Dist.  No.  5.  slag,  sand  and  loam  ; 
paving  9  blocks  in  14th  Ave.  Paving  Dist., 
asphalt  ;  grading,  curbing  and  building 
sidewalks  in  North  Denver  Impvt:  Dist. 
No.  30.  Cost  $40,000.  $45,000  and  $80:000 
respectively.  J.  B.  Hunter,  city  engr. 

Idaho,  Troy  —  City  voted  $125,000  bonds 
to  build  and  Improve  roads  here. 

Nev..  Carson  City — Comrs.  Mineral  Co. 
plan  to  build  10  mi.  Walker  I.dike  Rd. 
About  $148,000. 

Wash.,  Aberdeen — Bd.  I'ub.  AVks.  rejected 
bids  received  June  20,  building  doncrete 
sidewalks  on  Grant,  E,  Market  and  Chicago 
Aves.  Work  will  be  readvertised.  A.  H. 
BI(>od,  city  engr. 

Wash..  Vancouver — City  soon  lets  con¬ 
tract  paving  and  building  <N>ncrete  curbing 
and  sidewalks  on  22nd  St.  from  Main  to 
Reserve  Sts.,  30  ft.  wide,  bitullthic  con¬ 
crete  or  asphaltic  concrete.  W.  Schwarz, 
city  engr.  Noted  July  3. 

Oregon — State  Highway  Comn.,  Port¬ 
land,  soon  lets  contract  grading  and  paving 
3.4  ml.  Canyon  Rd.  from  Beaverton  to 
county  line,  Washington  Co.,  Involving  19,- 
000  cu.yd.  excav.  ;  13.1  ml.  Dallas-^alem 
Rd.,  Polk  Co.,  40,000  cu.yd.  ex(»v..  bitullthic 
or  concrete ;  I  ml  Seufert  Sect.  Columbia 
River  Highway,  Wasco  Co..  6800  cu.yd 
exc».v. ;  grading  and  macadamizing  7.9  ml. 
Yamhlll-Oaston  Rd.,  Tamhill  Co.,  29,000 
cu.yd.  excav. ;  700  ft.  Comstock  Overhead 
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I'roHHinK,  DoukIhh  Co.,  SOU  cu.yd.  macadam, 
173  cu.yd.  concrete,  5750  cu.yd.  excav.  ; 
KraxIInK  ml.  OreKon  Cltv-UaweRo  ltd., 
t'lackamaa  Co..  37,500  cu.yd.  excav.,  uav- 
InK  (.2  ml.  8alem-liruoka  SccL  I’aciflc 
lilKliway,  .Marlon  «'o.  .  Hr.O  ml.  c'latakanle- 
WVHtport  Sect.  Columbia  Ulver  Highway, 
('olumbia  Co..  liKiilltliU'  or  aaphaltlc  con- 
<Tcte ;  K  mi.  Svenmoi-ltock  Creek  Sect.  Co¬ 
lumbia  Itlver  lilKbway.  and  0  5  mi.  Kiak 
Cr»-«-k- \Veat|K)rt  Hd.,  Ijolh  Clataop  Co.,  con¬ 
crete  or  bitullthic ;  macadamlzlnn  2.5  ml 
Stage  Fid.  I*HH8  Sect.  Pacifle  Highway. 
IiougbiM  ('o.,  5250  cu.yd.  macadam.  IF 

.Viinn,  Salem,  atate  highway  eiigr. 

Oregon— .Slate  Highway  ''omn..  I*ort- 
land.  Hoon  leta  contract  paving  8.1  mi.  Unit 
1  and  6.1  mi  Unit  2,  Kugene-Junctlon  City 
Fid.,  F.ane  ('o.,  bitullthic  or  concrete.  FI. 
Xunn,  Salem,  aiate  highway  engr.  Noted 
.liine  26. 

Oregen— -State  Highway  Comn  .  Port¬ 
land.  noon  leta  contract  grading  and  mac¬ 
adamizing  7  7  ml.  Voncalla  Sect.  Pacifle 
Highway,  Douglan  (!o..  Involving  10,000  cu. 
vd.  excav.  and  16.000  cu.yd  macadam. 
Noted  .Fune  26. 

Oregon — Slate  Flighway  Comn.,  F’orl- 
land,  noon  leta  contract  grading  and  grav¬ 
eling  16  7  ml.  Central  Oregon  FFIghway 
from  Iturnn  to  Lawen,  Involving  95,000 
cu.yd  earth  and  rock  excav.  and  IS.lOtl 
cu  yd  gravel;  grading  t.l  ml.  road  from 
■  taker  to  Cornucopia,  50.000  cu.yd.  earth 
and  rock  excav.  :  grading  49  ml.  John  Day 
Highway  from  DayvlMe  to  Foaall,  359.000 
cu  yd.  earth  and  rox'k  excav.  H.  Nunn. 
Salem,  atate  highway  engr. 

Ore.,  Marwhfleld — City  Council  received 
no  bida  June  25,  paving  and  building  .eide- 
walka  on  Vernon  Ave  O  l-niirgaard,  city 
engr 

(Ire.,  Mambneld — City  Council  plana  to 
pave  (a)  Jerome  .Xve.,  36  ft.  wide,  1|  In. 
rtx'k  aaphall  on  6  In.  concrete  baa**,  (b) 
Ith  St  .  26  ft.  wide,  1|  In.  rock  aaphalt 
on  5  In  concrete  baae  or  6  In.  concrete, 
with  iiarkway  5  ft.  wide  an<l  6  ft.  <-oncrefe 
aldewalka  Total  eatimate  on  rock  aaphall  on 
concrete  baae,  $49,446  ;  concrete,  $16,471. 
K.  K  lliirlon.  city  x-ngr 

(Ire.,  (Iiilnrbi — City  Council  jdana  to  pave 
3  mi  Oregon  St  and  aide  branchea,  and 
t'allfornla  Ave.  from  Oregon  St.  to  city 
limltM,  aaphaltlc  concr«*te  or  bitullthic.  Coat 
to  excejd  $10,000 

(Ire..  I'orlland — City  aoon  leta  contract 
paving  72nd,  Blat,  77th.  FCaat  33ril,  Kaat 
Madlaon  and  llamona  Sta.  and  Vernon  .\ve., 
aaphaltlc  concrete  on  cruahed  rock  baae, 
••oncrete  Nob  1  and  2.  x-oncrete  curbing  anil 
artificial  atone  or  aaiihaltic  concrete  alde- 
walka  Coat  to  exci*ed  $10,000  O.  I,aur- 
gaard.  city  engr. 

Cal.,  ('hula  VUIa  —  City  reacinded  con¬ 
tract  let  l<»  Kalrchlld-Ollmore- Wilton  Co.. 
Pacific  Kleclrlc  lildg.,  1x)b  .Xngelea.  build¬ 
ing  4  ml.  road.  Fa-gallty  of  prooeedinga 
baa  be<-n  <|ueatloned  by  property  ownera. 
.Noted  June  5. 

Cal.,  Oakland — City  plana  to  improve 
looo  ft  SSth  Ave..  involving  52.650  aipfl. 
grading,  2030  lin.ft  concrete  curbing,  6237 
ao.ft  concrete  gutter.  3934  aij.yd  oil  mac- 
.'ulam  pavement  and  107  lin.ft.  8-24  in. 
»-orrugated  Iron  and  «-oncrete  culvert.  P. 
llritwn.  city  engr 

Cal..  Oakland — City  jilana  to  grade,  curb, 
gutter  and  pave  23rd  and  29th  Avea.  Aliout 
$60,000  Work  lnvt>lveB  6256  lin.ft  con¬ 
crete  curbing.  7594  aq.ft.  brick  gutter,  1442 
ft  10-21  In.  )>ipe  conduit  and  14.413  ati  yd. 
a.aphalt  paving.  P.  Hn>wn.  city  engr 

Cal..  Kan  J«.ae — Contra.  Santa  Clara  Co. 
had  plana  pre|iared  jiavlng  3  mi.  and  grad¬ 
ing  10.000  ft.  on  Kodflah  Mill  ltd  J  llyd»-r. 
I'D.  Burv. 

Cal.,  Kantu  Harbara — H.  L.  Hitchcock, 
1919  lie  la  Vina  St.,  et  al.  plana  to  aubdlvlde 
350  acrea  between  lliviera  and  Mountaina 
into  r«‘ai<lentlal  lota  and  buibl  gravel 
atr*‘eta.  concrete  curba  and  guttera,  cement 
aldewalka  anti  aewera.  Altout  $50,000. 

Cal..  Taft — City  had  eatimatea  prepared 
by  K.  M.  Lynch,  engr..  Ontral  liblg.,  Loa 
.Xngelea.  for  92.00t»  aq.ft.  maciidam  i>aving 
1,220.00<l  aq.ft.  grading,  oiling  anil  aert'en- 
ing  aurfacing,  52.910  lin.ft.  cement  curba 
and  234,000  aq.ft.  cement  walka.  Altout 
$230,000. 

Cal.,  Tracy — City  voted  $15,000  Itonda  to 
nave  atreet  Interaectiona.  Noted  June  26. 

()ue.,  Chateauguay — Town  aoon  receives 
bida  building  2|  ml.  macadam  road  from 
New  York  Central  11.R.  Bridge  to  Chateau- 
guay  limita.  Altout  $10,000.  K.  Lala-rge.  elk 


(|ue..  OreriiHeltl  i*ark  Tttwii  voted  $2o,- 
000  by-law  to  buibl  6|  mi.  macatlam  roada 
jintl  illtcb  same.  <1  ICeakea,  St  l-iimliert. 
engr. 

Out.,  fAeter — Town  Council  jtlana  to  ex- 
pi-ml  $25. 'too  I'j  pave  alreela  .1  Seiibt.  elk. 

Onl.,  Owen  Ktioiid — tl'own  Council  plana 
to  expenil  $300,000  to  build  roada.  It.  H 
Fleming,  town  engr. 

Out.,  Turoiitu  —  Ibl.  Wka.  recommeiidetl 
that  tiilmour  anti  Skipper  .Xvea.  anti  North- 
cliffe  lilvil.  Im-  pavefl.  Work  Involves 
12,000  aq.yd.  bitullthic  iiavement  on  6  in. 
concrete  baae.  concrete  curbing  anil  gutter¬ 
ing.  .\bout  $49,239.  Ft  ('.  Harris,  City 
Hall,  engr 

Out.,  .'tiruiilo — City  plana  to  build  pave- 
nienta  on  llriatol  and  tireenwitO'l  .\vea.. 
Linder  St.  ami  Weaton  llil..  involving  23.00O 
aq.yd.  aaphalt  on  6  in.  cimcrete  liaae.  .Miout 
$93,950.  Ft.  C.  Harris.  City  Hall,  engr. 

It.  C„  Vaiirouvrr — City  ('ouncll  aoon  leta 
contract  paving  I’acific  St.  from  (Iranvllle 
to  Hroughton  Sts.,  and  various  other 
atreeta,  16  ft.  wble,  aaphaltlc  ettnerete. 
.\boul  $50,000.  K  I,.  Fellowea,  (.Ity  Hall, 
engr. 

HI  Its  HKKIKKH 

New  York — F'ntll  July  22.  by  State  High¬ 
way  Comn.,  Capitol.  .\Ihany.  improving 
roada  in  following  counties ;  Cattaraugus 
(to.,  4.6  ml.  Flrailford-Carrolton.  Part  1. 
lid.  No  8007,  concrete ; 

Chautautiua  ('<>.,  4.29  mi.  b'redonia-Silver 
Creek.  F'art  2,  Itil  No.  6oo3.  concrete; 

Chenango  Co..  4.76  ml.  Ilockwell  Mllla- 
South  New  lb>rlln,  Itil.  N<».  1  497.  bitiimintiua 
macadam;  5.57  ml.  Oxford.  Part  1,  ltd.  No. 
6001,  concrete;  5.67  ml.  Oxford.  I'art  2, 
ltd.  No.  6002,  concrete  ; 

ta-wla  Co.,  4.74  ml.  Uarnea  Cors-Copen- 
hagen.  Part  2.  itil.  No.  1  442,  bitiiminoua 
macadam  ; 

Onondaga  Co..  27  ml.  Solvay-State  F'alr- 
Syracuae,  ltd.  No.  1353  .\.  concrete  ; 

Iteiiaaelaer  Co.,  1.44  mi.  Riders  Milla- 
Itrainaril.  ltd.  No.  1521,  bitiiminoua  mac¬ 
atlam  ; 

Suffolk  Co,.  3.65  ml.  Smithtown-Forl  Sa- 
longa.  Part  1.  lltl.  No.  1046-.\.  concrete. 

('omidetlng  roada  In  following  counties: 
t'ayuga  Co..  6  ml.  ,\ubum-Weedaport.  Rd. 
No.  1317  ;  6.06  ml.  Fleming-Sciplo.  F’art  2, 
Rd.  No.  1327-A.  bituminous  macatlam  con¬ 
crete;  5.45  ml.  Venice  Center-Oentia.  ltd. 
No.  1414,  concrete; 

Chautautiua  Co,.  3.9  ml  Fretlonla-South 
Dayton.  Part  3,  Htl.  No.  1361,  concrete; 

Chenango  Co..  7.12  ml.  .\fton-Coventry, 
Part  1,  ant!  .Xfton-Uettabiirg,  Rtl.,  No.  1171, 
waterbounti  macatlam ;  7.9  mi.  Norwich- 
South  New  Rerlln,  Part  2,  anti  .South  New 
IJerlin-New  Rerlln,  Part  1.  ltd.  No.  1394. 
waterbounti  macatlam ;  3.06  ml.  Dtsellc- 

Smyma,  Part  1,  Rtl.  No.  1473,  bituminous 
macatlam ; 

Franklin  Co.,  10.36  mi.  Malone-Chateau- 
gay,  Rd.  No.  5613,  bltuminoua  macatlam; 

Niagar.a  Co  ,  7.79  ml.  Youngstown -la>ck- 
port.  Part  1,  ltd.  No.  600,  concrete ; 

Oswego  Co..  6.36  ml.  Sandy  Creek-Smart- 
vllle,  Rd.  No.  1426,  bituminous  macatlam; 

Saratoga  Co..  6.1  ml.  llexfortl  Flats-Walt 
Coniera-tiroom  Corners,  ltd.  No.  1117,  bitu¬ 
minous  macadam:  5.74  ml.  Mechanlcaville- 
('llfton  F’ark,  Rtl.  No.  1345,  bituminous 
macadam  ; 

Seneca  Co.,  4.89  ml.  Waterloo-Rums 
Corners.  Rtl,  No.  1400,  concrete;  2.13  ml. 
Wlllartl-Ovltl.  Rtl.  No.  1401-A.  concrete. 

Repairing  roada  in  following  counties: 
Allegheny.  Steuben  and  Schuyler  Countlea. 
lids.  No.  5502.  1420,  74  2,  650.  904.  1000-A, 
1102,  1200,  5211.  5253,  5346.  5564,  5611, 
Repair  No.  1231  ; 

Oswego  Co..  Rtla.  No.  5251  anti  5276. 
Repair  Contr.  No.  1215; 

Suffolk  Co..  Rtl.  No.  743.  Repair  Contr. 
No.  1210;  trompleting  re|*alr  roada  In  fol¬ 
lowing  counties:  Chenango  (*o.,  Otaellc- 
South  Otaellc.  Part  1,  Rd.  No.  664,  Repair 
('ontr.  No.  1024  ; 

Cortland  Co..  State  Rtl. -Homer.  Rd.  No. 
:'>60,  State  Rtl. -Scott,  Rtl  No.  381,  Repair 
Ctmtr.  .\o.  1037.  F.  S.  Oreen,  <x)mr. 

New  York  —  Cntll  July  29,  by  State 
Highway  Comn..  Albany,  improving  roada 
In  Chautauqua  and  Jefferson  Counties,  also 
completing  highways  In  .Xllegany.  Cattarau¬ 
gus.  C'ayuga.  Dufeheaa,  Franklin,  Jeffer- 
aon.  Idvington.  Monroe.  Oneida.  Onondaga, 
Orange.  Schuyler  and  Wayne  Countlea.  F. 
S  t Ireene.  comr.  ;  advertlfw^d  In  this  Issue. 


N.  Y.,  Hrutiklyii — Until  July  1 1,  r 
Riegelmann,  lioro.  pres.,  regulatiiu  ,.r,5" 
ing,  curbing  and  laying  sldewulk.s  ..j,  (.'t«t 
39th  St.  from  Ave  I  to  new  atr.-.  i  .ini 
of  Ave.  I  ;  87th  St.  from  4th  to  5ti.  ■,  ..s 
regulating  and  paving  with  iM-nti.u  .  t 
phalt  Iiavement  on  6  In.  concrtl.-  t  .iii.'i', 
tion  Hast  39th  St  from  Ave  I  j„\.: 

street  north  of  Ave  1,  President  Si  frott, 
Utica  to  Rochester  Aves.,  Snedlk#  r 
from  Ftlverdale  Ave.  to  Newport  .S:  w,.«, 

11th  St.  from  Ave.  S  to  Ave.  T.  \\ o.ulbin,. 
St.  from  Irving  to  Knickerbeker 
regulating  and  reatoring  pavements  wiiiiin 
railroad  area  removed  iintf  damaged  in  oon 
nectlon  with  construction  of  Bew.-rs  in 
roadway  of  Ocean  Ave.,  from  Ave.  O  lo  \ve 
V' :  regulating  anil  repaving  with  siM-tiai 
granite  pavement  on  present  concret.-  foun¬ 
dation  roadway  of  Washington  Ave.  from 
President  St.  to  Umpire  Itlvd. 

N.  Y.,  Long  l■lullll  City — Until  July  n 
by  M.  E.  Connolly,  tires.  Queens  lioro 
Queens  Subway  Rldg..  66  Hunt.  rsiKiim' 
.We.,  reipilatlng  and  paving  with  i.eim.i 
nent  astihalt  on  concrete  foundation,  curii- 
Ing  and  laying  sidewalks  (where  not  .i]. 
ready  laid  to  graile  and  in  good  con.lition) 
in  Edison  PI.  from  Myrtle  Ave.  to  Cypress 
Hills  Cemetery.  2nd  Ward  ;  regulating  ami 
grading  sidewalks  where  necessary  on  w.-st 
aide  109t,i  St.  from  loith  .St.  to  i.ilM-rtv 
Ave.  and  In  intersections  of  109th  Si  with 
103rd  Ave.;  regulating,  grading,  eurl.im; 
and  iiaving  with  permanent  asidialt  on  fi 
In.  concrete  foundation,  ixitus  Ave.  fr.mi 
('ypreas  Hills  ltd.  to  Cooper  Am-.  fr..m 
Harold  to  Gosman  Aves.,  Silver  St  from 
Anthon  Ave.  to  Ruchman  Ave.,  2nd  Ward 
Summerfleld  St.  from  W'yekoff  to  .Myril. 
.Vves,,  2nd  Ward,  Trowbridge  .si  fpim 
Willow  St.  to  Van  Alst  .Ave.,  Ist  Ward 

N.  Y.,  K,  I.,  Kt.  (ieorge — Until  July  15. 
by  C.  1).  Van  Name.  pres.  RIcliniond 
Roro.,  repairing  with  bituminous  eoniT.'ti' 
pavement  roadways  of  Richmond  .Xv.'.  and 
(lid  Stone  Rd.  from  Rlackfonl  .\ve  tu 
llichmond  Hill  ltd.  and  Innis  St  from 
.Momingstar  ltd.  to  John  .St. 


.\.  J..  Jersey  (  lt> — Until  July  25.  by 
Rlvd.  t.'omn.  Court  House,  repaving  Htnl- 
.son  Co.  Rlvd.  from  Paterson  Plank  Rd.  to 
Hackensack  Plank  ltd.,  bituminous  pave¬ 
ment  on  concrete  surface.  .Xboiit  $7a,oftn, 
Notetl  June  26, 

I'riiiiHylvaiiia — Until  July  29.  by  State 
Highway  Dept.,  Harrisburg,  building  roads 
in  Adams.  Reaver,  Rradford,  Chester,  Pela- 
■ware,  Crawford.  Erie,  Fayette.  Jefferson, 
Lawrence,  Mltllin.  Montgomery.  Hiieks 
Northampton.  Susquehanna,  Union,  Wasl.- 
ington  anil  Westmoreland  Counties  L.  S 
Sadler,  state  highway  comr.  ;  advertised  in 
this  issue. 

Pa.,  KlieiiHliiirg — Until  July  14.  iiy 
Suiiervs.  Allegheny  Twp.,  c/o  Controller  of 
Cambria  Co.,  improving  17,490  ft  Uarroll- 
town  Rd.,  1'7  ft.  wide,  vltr.  hrick  on  con¬ 
crete  base,  involving  35.ooo  lin.ft.  cement 
curhing,  etc.  Almut  $125,000.  D.  W.  Hill¬ 
man,  6061  Altoona  Trust  Bl'lg.,  .Xltnona 
engr. 

I*B..  EbeiiHliiirg — Until  July  16,  Iiy  Span 
gler  IJoro.  Council,  c,o  Cambria  Co.  Uon- 
t roller,  reluiilding  16oo  ft.  road  from  Higler 
.Xve.  to  Rarr  Twp..  Spangler  Boro.  .Xlioiil 
$20,000.  L.  J.  I’feister,  lioro.  engr. 

I’a.,  PitiHiMirgli — Until  July  17,  by  Alle- 
glieny  Co.,  Iiaving  between  tracks  254(i  ft 
Glass  and  West  Run  R'Is.,  In  Honnslead 
and  Hays  Boros.,  14  ft.  wide,  wltli  Lig"- 
nler  Block  edging  and  vltr.  lirick,  concreie 
liase.  It.  V.  Warren,  Court  House,  engr 

W.  Va..  Fayetteville-  Until  July  14.  lo 
Comrs.  Fayette  Co.,  grading  3  tni  mail 
from  Fayette  to  l-anslng.  involving  45,i''M' 
cu.yd.  excav.  J  K.  McGrath,  Fayetteville, 
engr. 

XV.  Va..  llunlinglwn  —  Until  July  15.  !>> 
t'ahell  Co.,  bulliling  1  mi.  Hamlln-llnntiiig 
Ion  ltd.,  vitr.  brick.  J.  H.  Sanliorn,  Hunt- 
Ington.  engr. 

XV.  Va..  XX  llllamHiMi  —  Until  July  19.  l'> 
Mingo  Co.,  Iiullding  4  ml.  earth  road  from 
.Matewan  to  Thacker. 


Kla..  Mea  Breeze — I’litil  July  24.  by  cUy 
paving  42,000  st|.yd.  Main  St.,  Involving  34  - 
000  lin.ft.  curhing  7000  cu.yd.  excav..  etc 


Miss,.  rolumbuH— Until  July  12.  by 
■way  Comrs.  4th  Sui>ervs.  DIst.,  builion6 
30  ml.  road,  all  local  gravel  and  long  haul 
O.  E.  Hauser.  Columbus,  engr. 
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■  ul.io-l’ntil  July  18.  I.y  State  HlKhwiiy 
,  .  |•olumllUH,  l.uil.liiiK  roads  in  fol- 

‘"'VshlanTr'o  S.  <  t  -H  -  Ashland- Wooster 
l  i  it*  mi  BradiriK.  eonstructinK  hrui^es 
c’ulv.  rts  anti  jiaviiitt  with  concrete  cost 

^‘l  ii'l^r  Co.,  Sect.  ‘•H”  0.\ford-Mlllv  lie 

!•  I  1  '■>  ml  gradinB.  eonstructinK  l>ri  :  a  s 
fill  <  rl8  anil  paviiiK  « iH'  nia.sl.  or 
I,  ..iiolilliii  lirick.  hituniinou.s  concrete  >r 

.tt  iishliHlt.  $  ^  55,4  1  I . 

Sect  Oxfonl-Miliviiu*  (M..  3.60  ini 

uri'iiiiK.  constiucllnB  hridKes  and  culvirin 
^ii.|  iiavinK  with  mastic  or  monolithic  lirich. 
iiituminous  concrete  or  sheet  asphalt, 

■'A2’'  Hamilton-Mlildl-town  ltd., 

1  ;f,  mi  ,  pavlnK  with  bituminous  macadam, 

*'nirilon  Co.,  Sect.  "B"  WllminKton- 
N.  nia  ltd..  .3.3  mi..  resurfacinK  w  ith  water- 
i,.,un<l  macadam  and  repairinB  shoulders, 

*T’osho(  ton  Co.,  Sect.  "C-S”  Newark  Coshoc- 
lon  ltd..  3.04  mi.  KradinK.  constructliiK 
l.ridues  and  culverts  and  pa\  iiiK  w  ith  mono- 
htliic  brick  or  rein. -con  .  $77,784. 

Franklin  Co  Sect.  ■•M"  Columhus-San- 
. lucky  ltd.,  h.72  mi  BradiiiK.  constructing 
aralnaBe  structures  and  paviiiK  with  lirick 
on  concrete  base,  $41,iri7. 

Sect  ''O”  Columbus-Sandusky  ltd.,  0.76 
mi  KradinK.  constructing  drainage  struc¬ 
tures  and  paving  with  brick  on  concrete 
base  $43  24S 

(leauKa  Co..  Sect  "T.  IJ,  &  V-1"  Chagrin 
Falls-CreenvIIIe  ltd.,  8.17  ml.  grading,  con¬ 
structing  bridges  and  culverts  and  paving 
with  concrete,  $305,176. 

Cuernsey  Co..  Sect.  "K”  Camhrldge- 
Coshocton  ltd  ,  2  mi  grading  and  paving 
with  brick.  $8400. 

Miami  Co..  Sect.  "D"  Dayton-Covlngton 
IM..  .'i..7»  ml.  grading,  constructing  briilges 
and  culverts  and  paving  with  rein. -con., 
$100,623. 

Sect.  "H"  Phiua-Urbana  ltd.,  0.53  ml. 
grading  and  paving  witli  rein. -con.  $15,800. 

Summit  Co.,  Sect.  "A.  B,  C,  D  &  K” 
.\kron-Cleveland  ltd.,  16.70  ml.  grading, 
eonstructlng  bridges  and  culverts  and  pav¬ 
ing  with  brick  or  rein. -con.  $881,622. 

O..  Iturbank — Until  July  21.  by  Comrs. 
Wayne  Co..  Wooster,  paving  Woostar-Bur- 
bank  ltd.,  bituminous  macadam,  cost  $15.- 
757  L.  Smith,  co.  clk. ;  advertised  in  this 
Issue. 

!»..  I)o.vlestown— Cntil  July  16,  hy  Comrs. 
Wavne  Co.,  Wooster,  paving  Ooyleafown 
Hill,  cost  $2787  ;  1‘orlage  St..  $49,359,  both 
bituminous  macadam.  B.  Smith,  co.  clk.  ; 
advertised  in  this  issue. 


<»..  IJnlMin — I'ntll  July  17.  by  Comrs.  Co- 
liimliiana  Co.,  grading,  draining  and  mac¬ 
adamizing  with  waterbound  macadam.  10- 
.78  ft  Mshon-Salinevllle  Pub.  ltd.,  Wash¬ 
ington  Twp.,  involving  22.165  cu.yd.  excav., 
10.578  lln.ft,  flnlshing  hermes  and  ditches. 
16,4.55  sq.yd.  waterbound  macadam  and 
bridges  and  culverts.  About  $43,664.  C.  ft. 
Hamilton,  clk. 

o..  Yiirkvllle— Pntll  Aug,  4,  by  Village 
|‘ouncil.  (laving  Pub.  Rd.  St.  from  Ohio 
Valley  Turnpike  to  terminus  on  west  cor- 
IKiratlon  line,  hard  burnt  \itr.  brick  set 
oi.  edge,  hard  burnt  vltr.  block  or  concrete. 
■I  .\.  Hagan,  clk. 

Iiiiliaiia — Cntll  July  15,  by  State  High¬ 
way  Comn..  Indianapolis,  building  high¬ 
ways  in  St.  Jose)>h.  Johnson  and  Marlon. 
I’utnam  and  Hendricks.  Wayne.  Marion, 
Marion  and  Hamilton.  St.  Joseph  and  Elk¬ 
hart  and  Jackson  Counties;  advertised  In 
this  is.Hue. 

Iiid..  Nhelbyvlllr  —  Until  Julv  23,  by 
'  omrs  Shelby  Co.,  building  10.600  ft 
gravel  road  between  Shelby  and  Hancock 
J'"P''"'’lng  10.600  ft,  Marshall- 

MilHuirn  Rd.  between  Shelby  and  Hancock 
'  iiunties.  F.  W.  Fagel.  co.  aud. 


'lieh.,  .%driun — Until  July  IS,  by  O.  P. 
i.«ive.  city  clk.,  laying  bituminous  macadam 
aavenient,  30  ft.  wide,  curbing  and  gutter¬ 
ing  where  not  at  present  laid,  from  north 
line  Seeley  St  to  north  line  Albert  St., 
a  1.11)  from  North  line  Albert  St.  to  city  line 
<-n  north;  advertised  in  this  issje. 


‘  ‘‘k.  **ur«>n — Until  July  17.  1 

.hr.’,?  Co.,  County  Bldg.,  gradin 

.n.yping.  draining  and  buihling  rlrainaf 
■  ulverls  and  surfacing  6J  ml.  road  know 
as  l.ynn-Mussey  Rd.  In  vicinity  of  Capa 
Vsessment  Hist.  Rd.  No.  22 ;  also  4|  n 
he  ‘i  known  as  Harris  Rd.  In  vlcli 
Shore,  Assesarm-nt  Dlst.  R 
-NO.  .11.  n.  Belyea,  co.  engr  Noted  May 


Hi.,  Fair  llateii — lentil  July  19.  by  J.  F. 
I’lumer,  town  clk..  Chadwick,  building  4.9 
mi.  Route  "A,”  Project  No.  1,  gravel  or 
macada  m 

Wisroiihiii — Until  July  16.  by  State 
Highway  Comn.,  l>iv.  No.  5,  La  Cross»'.  im¬ 
proving  Fountain  City-Winona  ltd..  Buffalo 
Co..  Federal  .Xiil  Project  No.  87,  in\olving 
38,099  cu.yd.  eartli,  2619  cu.yd.  rock.  149 
cu.yd.  borrow  and  731  cu.yd.  «-arth  (creek 
channel)  excav.,  257  cu.yd.  (Mass  "  and 
12  cu.yd.  Class  ■'I!"  concrete,  133  sij.yd. 
concreti-  surfacing,  *  tc. 

tVisroiiMlii — Until  July  IT.  by  State  High¬ 
way  Comn..  Div.  No.  4.  (Jrand  Itaiiids,  im¬ 
proving  I’ortage-Stevens  Pt.  Rd..  Marnuette 
Co.,  Federal  Aid  Project  No.  93,  involving 
17.745  cu.yd.  earth  and  151  cu.yd  borrow 
t  xcav.,  13S  cu.yd.  Class  “A”  concrete,  36,- 
881  sq.yd.  gravel  surfacing,  etc. 

Wis..  (  liiitoiivllle — Until  July  14,  by  L. 
P.  Pelishek,  engr..  City  Hall,  grading  and 
(laving  3  mi.  Main  and  Elm  Sts.,  18  ft. 
wide.  Noted  June  12. 

Minn.,  Huliitli — Until  July  14,  by  J.  A. 
Farrell,  comr.,  I, tying  24  ft.  concrete  road¬ 
way  and  6  ft  concrete  walk  on  1312  ft. 
64th  Ave.  W..  from  (Irand  Ave.  to  Uoow- 
velt  St.  About  $22,408.  Work  involves 
2562  lin.ft.  concrete  curbing,  7130  lin.ft 
concrete  sidewalk,  4175  cu.yd.  earth  and 
20  cu.yd.  rock  excav.,  4175  sq.yd.  concrete, 
1312  ft.  12-24  in.  (lipe,  etc. 

Minn.,  Duluth — W.  H.  Borgen,  aud.  St. 
Ixiiiia  (To.,  receiving  bids  improving  5  mi 
road  as  follows :  clearing  and  grubbing  1  i 
ml.  Walsh  road,  ditching  and  grading  1) 
mi.  Coodell  Rd..  clearing  and  grubbing  1 
ml,  Ralph  Rd..  clearing  and  grubbing  por¬ 
tion  of  Brown  Rd..  clearing,  grubbing,  grad¬ 
ing,  ditching,  corduroying  and  installing 
culverts  on  Oraham  Rd..  grading,  grubbing, 
ditching  and  installing  culverts  on  Wood¬ 
land  Rd..  clearing,  grubbing,  ditchhig.  cor¬ 
duroying  and  installing  culverts  or  Mason 
Rd.  and  side  ditching  3049  '"i  vd..  1578  cu. 
yd.  offtake  ditch  and  46  cu.yd  culverts 
trenches  on  Victor  Rd.  Separate  bids  will 
he  received  on  clearing  and  grubbing.  R. 
W.  Acton.  115  8lh  Ave.,  K.,  engr. 

Minn.,  Lltrliflrld— Until  July  16,  by  F.  O. 
Holm,  village  reedr..  grading,  (laving  and 
curbing  various  streets.  Sect.  1,  involving 
5275  cu.yd.  grading,  23.531  sq.yd.  (laving 
and  7746  lin.ft.  curbing;  Sect.  2.  4668  cu. 
yd.  grading,  15,343  sq.yd.  (giving  and  3517 
lin.ft.  curbing.  L.  P.  Wolff,  Guardian  IJfe 
Bldg.,  St.  Paul,  engr. 

Minn.,  8t.  i*aul — Until  July  14,  by  H. 
W.  Austin,  (lurch,  agt..  City  Hall,  (lavlng 
Como  Ave.,  between  Rice  St.  and  Great 
Northern  R.R.  bridge,  involving  15,141  sq. 
yd.  3J  In.  southern  pine  creosoted  wood 
lilocks.  2900  hhls.  Portland  cement.  1347 
cu.yd.  concrete  sand.  2247  cu.yd.  crushed 
atone  or  gravel,  1809  cu.yd.  cushion  sand, 
105,987  lha.  iiltch  filler,  1000  Iba.  as(>halt 
filler,  2997  ft.  B.  M.  No.  1  rough  (tine 
lumlier,  3x12  in.,  625  lin.ft.  12  in.  V.  C. 
sewer  (litie,  9200  sewer  bricks.  139  lin.ft 

20  ft..  212.7  lin.ft.  15  ft..  126  lin.ft.  2  ft. 
sandstone  curb,  etc. 

Kan..  Junrtion  rit.v — Until  July  28.  hy 
city,  for  50,000  sq.yd,  3  in.  vertical  fibre 
brick  No.  1  brick  block,  concrete  or  asphaltic 
concrete  pavement,  10,000  cu.yd.  excav.  and 
20.000  lin.ft.  curb  and  gutter.  J.  N.  Bridg¬ 
man,  city  paving  engr. 

Neb..  Lincoln — Until  July  21.  by  T.  H. 
Berg,  city  clk..  (laving  19th,  Park.  24th. 

16th  and  Dudley  Sts.,  25  ft.  wide.  Involving 
434  sq.yd.  vertical  fibre  brick,  17,964  sq.yd. 
asiihaltic  concrete,  1335  sq.yd.  concrete,  696 
lin.ft.  concrete  curbing.  13,676  lin.ft.  curb¬ 
ing  and  guttering,  and  2339  cu.yd.  earth 
excav.  About  $65,100.  No  bids  received 
on  former  advertisement.  G.  W.  Bates,  city 
engr.  Noted  June  26. 

Mo.,  .Albany — Until  July  15.  hy  city,  for 
25.000  sq.yd.  vertical  fibre  brick  (lavement. 
10,000  cu.yd.  grading.  14,000  lin.ft.  com¬ 

bined  curb  and  gutter.  1500  lin.ft.  storm 
sewer,  16  catch  basins  and  7  manholes. 
Archer  &  Stevens.  609  New  England  Bldg., 
Kansas  (’’Ity,  engrs. 

Mo.,  Betliany — Until  July  23.  hy  Harrison 
f'o.  Court,  grading,  (lavlng  with  concrete 
9  ft.  wide,  laying  mreadam  shoulders,  etc., 
on  9.4  ml.  State  Rd..  Project  No.  8.  M. 
G.  Hall.  Centert  ille,  la.,  engr. ;  advertised 
in  this  issue. 

Mo.,  St.  Joseph — Until  July  26.  by  Bu¬ 
chanan  Co.  Court,  grading  and  paving  2.2 
ml.  state  road  from  St.  Joseph  to  One 
Hundred  and  Two  River.  21  in.  as()haUic 
concrete.  18  ft.  wide.  J.  D.  Mohler,  St. 
Joseph,  siiecial  highway  engr.  Noted  June 
26. 


Arkansas — Until  July  21,  by  Comrs.  Obi 
Town  Rd.  Imiivt.  Hist,  of  Phillips  Co  ai 
office  of  Stale  Highway  Comn..  Little  Rock, 
building  15  mi  concrete  highway.  J.  M 
(Juarles,  Helena,  engr.  ;  advertised  in  this 
issue. 

Tex.,  Ilalrd — Until  July  14,  J  R  Black. 
Judge  Callahan  Co.,  surfacing  with 
crushed  rock  and  gravei  34.85  mi.  Higliway 
No.  1  from  Eastland  Co.  line  to  Taylor  Co. 
line.  16  ft.  wide.  About  $6iMi(i  per  mi. 
H.  H  Fiebler,  (,'isco.  i  ngr.  Noted  June  26 

(  olo.,  I»eii\ er— Until  .\ug.  24,  by  city, 
paving  .\lley  Paving  List.  No.  5o  and  51. 
concrete.  .\bout  $25,589  and  $22,505  ri- 
s()ectively.  J.  B.  Hunter,  city  engr. 

New  Mexiru — Until  July  15.  by  State 
Highway  Comn.,  Santa  Fe,  building  Sects. 
3,  4  and  5  State  Rd.  No.  6,  Feileral  .Vid 
Project  No.  4.  Valencia  Co.  L.  A  Gillett, 
state  highway  engr. 

I'fali — Until  July  15,  by  State  Highway 
Comn..  Salt  Liike  t'ity.  (laving  3.2  mi.  state 
road  from  Itoy  to  Ogden.  18  ft.  wide,  2  in 
bituminous  <-oncrete  over  existing  tarvia 
base ;  also  3  ml.  from  North  (jgden  to 
Utah  Hot  Siirings.  18  ft.  wide,  1.  R.  Brown¬ 
ing,  c/o  State  Highway  Dept.,  Salt  Lake 
City,  engr. 

Wash.,  Anacurtrs— Until  July  15.  by  City 
Council,  paving  8396  ft.  7th,  8th,  9th  and  K 
Aves.,  16  ft.  wide,  bitulithic  concrete.  Aliout 
$37,329.  W.  B.  Short,  city  engr. 

Queber — I’ntil  July  18.  by  Dept.  Rds., 
(Quebec,  graveling  75  mi.  Provincial  Roads 
30,  35  and  40  ft.  wide,  between  Yamaska 
jind  Sorel.  About  $100,000.  M.  Henry,  c/o 
Dept.  Rds.,  i-ngr. 

(Juebee — Until  July  23,  by  De|)t.  Rds. 
(JuelK'C.  building  9  mi.  waterliound  mac¬ 
adam  roads  in  towm  of  St.  Antoine.  About 
$36,000.  M.  Henry,  c/o  Dept.  Rds.,  engr 

Que.,  St.  Johns — TVvwn  receiving  bids 
building  6  mi.  concrete  roads  and  side¬ 
walks.  About  $34,090.  W.  H.  Bourassa. 
Town  Hall.  engr. 

Ont.,  Caledonia — Until  July  18,  by  town, 
building  22,700  sq.yd.  3  in.  tar  [lenetration 
roads,  on  6  in.  stone  base.  Work  involves 
1400  lin.ft.  6  in.  curbing  and  1500  cu.yd. 
earth  excav.,  tar  penetration  roads.  J.  W. 
Avery,  clk. 

Out.,  Owen  Sound — Until  July  18,  hy  ]> 
H.  Fleming,  engr.,  Owen  Sound,  resurfac 
ing  30,000  sq.yd.  macadam  with  asiihaltic 
concrete,  almut  half  requiring  concrete 
base,  also  constructing  3  mi.  curbs  and 
gutters.  Noted  June  19. 

Ont..  Kingston— Until  July  12,  by  city, 
for  8000  it.  (lavement.  24  ft.  wide,  asphalt, 
asphaltic  concrete,  asphalt  or  bituminous 
macadam  or  tarvia  macadam,  10,500  ft, 
combined  curb  and  gutter,  6200  ft.  con¬ 
crete  gutter  and  25.000  so.yd,  5  in.  con¬ 
crete  base,  R.  J.  Mcl,elland,  city  engr. 

Ont.,  Welland — Until  July  21,  by  Welland 
Co.,  building  10  mi.  waterbound  or  bitu¬ 
minous  (lenetratlon  macadam  and  |  mi. 
concrete  roads,  22  ft.  wide.  About  $150.- 
000.  O.  Ross.  Welland,  engr. 


PKirKS  AND  rONTKArTH  AWARItEI) 
(^Indicates  award  of  contract) 

★  R.  I,,  Transton — City  let  contract  re¬ 
surfacing  22,858  sq.yd.  Cranston  St.,  sheet 
as(ihalt,  to  E.  P.  Tracy,  200  Olivia  St.. 
Derby,  Conn.,  $1.52  per  sq.yd.,  total  cost 
$34,744.  Noted  April  17. 

New  York — State  Highway  Comn.,  Capi¬ 
tol.  Albany,  received  bids  July  1,  improv¬ 
ing  roads  in  followlnF  counties;  (a)  Albany 
Co..  3,98  ml.  Schenectady  Co.  Llne-Guilder- 
land  Rd.,  No.  5636  ; 

(bl)  Herkimer  Co..  5.84  ml.  Vanhornes- 
vllle-StarkvIlle  Rd.  No.  1362.  (b2)  5.67  ml. 
Paines  Hollow-Stone  House.  Rd.  No.  1363  , 

(c)  Oneida  Co.,  .45  ml.  North  Western- 
Boonvllle,  Pt.  3.  Rd.  No.  1462  ; 

(d)  Putnam  Co.,  3.33  ml.  Westchester  Co. 
Line-Mahopac  Falls.  Rd.  No.  1512; 

fel)  Saratoga  Co.,  9.06  mi.  Schuylervllle- 
Gansevoort,  Rd.  No.  1461.  (e2)  1.52  ml, 
Walt  Cors-Lape  Cors.  Rd.  No.  1523  ; 

(fl )  Suffolk  Co..  6.59  ml.  Brldgehamp- 
ton-Devon,  Pt.  1,  Rd.  No.  1495,  (i2)  4.99 
ml.  Brldgehampton-Devon,  Pt.  2,  Rd.  No 
1524  ;  completing  roads  in  following  coun¬ 
ties: 

(g)  Cayuga  <3o.,  6.98  ml  Port  Byron- 
Weedsport.  Rd.  No.  5609 ; 

(h)  Cortland  Co.,  6.07  mi.  8oIon-Gee 
Brook,  Pt.  1,  Rd.  No.  1436; 
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(l)  Erie  Co..  6.03  mL  Wales  (Center- 
Wales.  Rd.  No.  924-H: 

(j)  Krankllti  ('o.,  1.99  ml.  Main  and  Elm 
Sts..  Malone  Village,  ltd.  No.  5602  ; 

(k)  Hariiilton  Co..  5.01  ml.  Tupper  Lake- 
Eoiut  Rake.  Ft.  1.  Rd.  No.  1258. 

(II  JefferBon  Co..  4.05  ml.  CarthaKS- 
Antwerp.  Ft  4.  Rd.  No.  5618; 

(m)  NiaKara  Co.,  8  mi.  Cambrla-Wll- 
.son.  Rd.  No.  1315; 

(n)  Schenectady  Co..  5.62  ml.  Schenec- 
tady-DuaneBbure.  Ft.  2,  Rd.  No.  6545  ; 

(o)  Wayne  Co.,  5.85  mi.  Sodus-Alton, 
Rd.  No.  5632  ;  also  repairing  roads  in  fol* 
lowing  counties: 

(p)  Rensselaer  Co.,  Rd.  No.  490.  Repair 
No.  1208  ; 

(<l)  (Mater  Co.,  Rd.  No.  16,  Repair  No. 
1224,  from 

Veeder  Contg.  Co.,  Inc.,  Delevan,  (a) 
$108,213, 

Brown,  Lowe  &  Parker,  Schenectady,  (a) 
$113,751, 

Latus  &  Hawkins,  Albany,  (a)  $116,279, 

P.  V.  Brotsch  Co.,  1  and  B  Bldg.,  Roch¬ 
ester.  (hi)  $213,423.  (b2)  $193,112,  (c> 


$28,964  ; 

Roaoff  Eng.  Co..  15  Park  Row.  New  York 
City,  (hi)  $215,503;  (k)  $91,669. 

n  .1.  Phelan  &  Co..  TTlIca.  (c)  $28,283. 
McCarthy  &  Rock.  WInthrop.  (c)  $30,008, 
S.  Reskln,  Beacon,  (d)  $83,175. 

F  rj.  Fowler  Constr.  Co.,  Mt.  Klsco,  (d) 


$86,210. 

Hiighea  &  Gardner,  North  Tarrytowii, 
(d)  $93,854, 

McArthur  Bros..  120  Bw.ty.,  New  York 
Cltv.  (el)  $339,793,  (fl)  <306.435.  (f2) 

$270,063. 

Harradlne  Bros.  Co..  Inc..  Spencerport. 
(e2)  $38,683.  (o)  $9805, 

Pearl  Investing  Co.,  Inc.,  Albany,  (e2) 
$38,782. 

H.  A.  Schaupp,  Inc.,  Oullderland.  (el) 
$39,628,  fn)  $73,594. 

Good  Rds  Eng.  *  Contg.  Co..  Inc..  Port- 
chester,  (fl)  $242,205,  (f2)  $214,111. 

C.  D.  Schlemmer,  Isllp,  (fl)  $251,345, 
(f2)  $221,362. 

Ttnderplnnlng  A  Foundation  Co.,  290 
Bway,  New  York  City,  (fl)  $258,580,  (f2) 
$231,694. 

.1  .1.  McDermott,  Port  Washington,  (fl) 
$259,018,  (f2)  $226,522, 

Kennedy  Constr.  Co..  Albany,  (g)  $2$,- 
256. 

Hendrlckson-McCahe  Constr.  Co..  Roches¬ 
ter.  (e)  $29,817,  (o)  $8518, 

I.  M  laidington  Sons,  Inc.,  Powers  Bldg., 
Rochester,  (g)  $32,231, 

D  W  Rohhlna.  Inc.,  IMIca.  (h)  $111,470, 

T  Grady,  Rochester,  (h)  $114,821. 

Felton  Constr.  Co.,  Rtiffalo.  (I)  $81,567. 

A  F.  McConvIIle.  Ogdensburg,  (J)  $25.- 
974 

.1  M  Allen,  Newark.  N.  .1..  (k)  $93,578. 

A  .1  Rockwood,  Rochester,  (k)  $97,961, 

Dale  Eng.  Co.,  Mann  Bldg.,  Utlc:,.  (1) 
$66,885. 

L.  J.  Devlin,  Rensselaer,  (m)  $62,560. 

P.  .1.  Mumm  Contg.  Co.,  Inc.,  Buffalo,  (m) 
$129,75.5, 

O.  M  Singer,  Wilson,  (m)  $135. 407.- 

.1.  ,1.  Malloy.  Schenectady,  (n)  $66,450. 

Cleveland  A  Sons,  Brockport,  (o)  $1$.- 
934, 

Troy  Contg  Co.,  Troy,  (p)  $85,689. 

J.  Fitzgerald,  Hoosick  Falls,  (p)  $87,090, 

.1.  F.  (jallagher,  Kingston,  (q)  $54,295. 

F.  W.  Hamilton,  Rochester,  (q)  $57,357. 

Noted  June  12. 


N.  V..  I.oiig  iHland  rit.v— M.  E.  Connolly, 
jires.  Queens  Boro.,  received  bids  June  26. 
regulating,  grading,  curbing  and  laying 
sidewalks  on  (a)  93rd  Ave..  (b)  Olmstead 
FI.,  (c)  16th  Ave.,  (d)  Hancock  St.,  from 
R  A.  Hess.  Inc.,  (a)  $2247  ;  Scott  A  Kurth. 
(a)  $2301.  (h)  $3309;  Grimm  Constr.  Co., 
(a)  $2344.  <b)  $3182;  C.  Gallagher,  (a) 
$2354.  (h)  $3037  ;  Sicilian  Asphalt  Paving 
Co..  41  I’ark  Row,  New  York  City,  (c) 
$5783,  (d)  $4955  :  Pvalde  Asphalt  P.av- 

ing  Co.,  1  Bway..  New  York  City,  (c)  $5935, 
(«ll  $5249  :  Borough  Asphalt  Paving  Co., 
1301  Metropolitan  .\ve..  Brooklyn,  (c) 
$6180,  (d)  $5411.  Noted  June  1*. 


★  N.  J..  Sooth  Orange — Village  let  con¬ 
tract  paving  sidewalks  andcurbing  15.000  ft. 
Irving  Ave.,  to  J.  Sellitto.  163  Church  St., 
$24,246.  Work  involves  2850  lin.ft.  curb¬ 
ing.  11,500  lin.ft.  sidewalk,  1400  cu.yd. 
excav. 

AFennHylvsnia — State  Highway  Dept., 
Harrisburg,  let  contracts  to  H.  Nawn 
Contg.  Co.,  Phila.,  for  19,706  ft.  rein. -con. 
pavement  on  Route  No.- 140  and  24,765  ft. 
on  Route  No.  199.  Dauphen  Co.,  cost 
$143,812  and  $186,863  respectively;  to 
Mason  A  Hanger.  Inc.,  Chamliershurg,  for 
25,402  ft.  rein. -con.  anil  Hillside  vitr.  brick, 
on  Route  No.  161,  Northumlterland  Co., 
$199,629;  to  Boyle  Constr.  Co.,  Wilkes- 
Barre,  for  9148  ft.  bituminous  surface 
course  on  concrete  foundation.  Routes  Nos. 
239  and  249,  Columbia  Co..  $84,630  ;  to  W. 
I’.  McDonald  Const.  Co.,  Fhila.,  for  10,802 
ft.  bituminous  surface  course  on  concrete 
foundation.  Routes  Nos.  3  and  4,  Columbia 
Co.,  $157,433;  to  StaniUird  Contg.  Co..  Al¬ 
toona  Trust  Bldg..  Altoona.  1269  ft.  reln.- 
con..  Route  260,  Blair  Co.,  $19,880  ;  to  Clai- 
borne-Johnston  ('o.,  10th  Ave.  and  6th  St., 
Baltimore.  Md.,  for  21,506  ft.  reln.-con.. 
Route  No.  136,  Lancaster  Co.,  $162,093. 
Noted  July  3. 

APennsylvanla  —  State  Highway  Dept., 
Harrisburg,  let  contract  building  roads  in 
counties  as  follows; 

Biair  Co.,  890  ft.  rein. -con.,  Gaysport 
Boro.,  to  Standard  Contg.  Co..  Altoona 
Trust  Bldg.,  Altoona.  $5872  ;  23,075  ft.  re¬ 
pair  work.  Ixigan  Twp.,  to  Eastern  Paving 
Co..  Colonial  Trust  Bldg.,  Phila.,  $27,200. 

Bradford  Co..  6640  ft.  concrete,  Athens 
Twp.,  to  Valley  Constr.  Co.,  Athens,  $38,540. 

Cambria  Co.,  32.180  ft.  rein  -con.  and 
Hillside  vitr.  brick.  Jackson  Twp.,  to  Ni¬ 
cola  Bldg.  Co.,  Penn  and  Denniston  Aves., 
Pittsburgh,  $259,956. 

Centre  Co.,  27,940  ft.  bituminous  surface 
ocurse  or  rein. -con.  Boggs  Twp..  to 

Vi|)ond  Constr.  Co.,  2222  Beale  Ave.,  Al¬ 
toona.  $215,711. 

Chester  Co.,  2932  ft.,  bituminous  surface 
course  or  rein-con..  Oxford  Boro.,  to 

Juniata  Co..  Empire  Bldg..  Phila..  $21,602. 

Cumberland  Co..  24.275  ft.  reln.-con.  and 
Hillside  vitr.  brick.  Upper  Allen  Twp.,  to 
Langthome  Co.,  New  York  City,  $181,605. 

Crawford  Co.,  9067  ft.  rein. -con..  Wood¬ 
cock  and  Hayfleld  Twps.,  to  Keystone 
Constr.  Co.,  Meadville,  $62,627. 

Erie  Co.,  4864  ft.  bituminoua  surface 
course  on  concrete  foundation  and  Hillside 
vitr.  brick.  Girard  Boro,  and  Twp..  to 
Mayer  Bros.  Constr.  Co.,  Commerce  Bldg., 
Erie,  $86,634  ;  20.200  ft.  reln.-con.,  Wayne 
Twp..  Highway  Constr.  Co..  Erie.  $136,532  ; 
27,409  ft.  bituminoua  surface  course  and 
Hillside  vitr.  brick  on  concrete  foundation. 
Mill  Creek  and  Fairvlew  Twps..  to 
Campbell  Bros.  Co.,  Stambaugh  Bldg., 
Youngstown,  O..  $237,684. 

Lancaster  Co.,  37,684  ft.  bituminous  sur¬ 
face  or  rein. -con..  East  and  We.st  Hemp- 
field  Twps.,  to  Freeland  Constr.  Co.,  Free¬ 
land.  $247,273. 

Lycoming  Co.,  39,319  ft.  reln.-con.,  Platt 
and  Woodward  Twps.,  to  W.  J.  Gephart, 
Pittsburgh.  $322,931. 

Mercer  Co.,  3678  ft.  bituminous  surface 
course  or  rein. -con.,  on  concrete  foundation. 
Grove  City  Boro.,  to  Brackenridge  Sand 
A  Gravel  Co.,  Brackenridge,  $44,169. 

Potter  Co.,  26,400  ft.,  bituminous  surface 
course  or  rein. -con.  on  concrete  foundation, 
Eulalia  and  Roulette  Twps..  to  Horn  A 
Devling,  Main  St..  Galeton,  $215,048. 

Warren  Co.,  6544  ft.  rein. -con.,  Youngs- 
vllle  Boro.,  to  J.  McCormick  &  Bros.,  Erie, 
$39,907. 

York  Co.,  40,712  ft.  bituminous  surf.ace 
course  on  concrete  foundation  and  Hillside 
vitr.  brick,  or  rein. -con.  and  Hillside  vitr. 
brick,  Carroll  and  Franklin  Twps.,  to 
Langthome  Co.,  New  York  City,  $297,908. 
Noted  June  26. 

'APa..  Clairton — Boro,  let  contract  grad¬ 
ing.  paving,  curbing  and  sewering  section  of 
Miller  Ave.,  to  C.  Donatella.  1313  Collier 
St.,  Pittsburgh.  About  $54,000.  Noted 
June  19. 


Y.,  I'tlea — Bd.  Contr.  A  Supply  re¬ 
ceived  only  bid  building  parkway  exten¬ 
sion.  beginning  at  Welsh  Bush  Rd.  and  ex¬ 
tending  along  Thomas  Proctor  Park,  to 
Rutgers  St.,  from  H.  W.  Roberts.  610 
Lansing  St.,  bitulithic.  $37,240.  sheet  as¬ 
phalt,  $33,934,  asiihaltic  concrete.  $36,196. 

New  JerHe.y — State  Highway  Comn., 
Broad  St.  Bank  Bldg..  Trenton,  received 
bids  building  State  Highway  Route  No.  1, 
Sect.  3.  RohhInsvIlle  to  Windsor.  Mercer 
t'o..  from  Hugh  Nawn  Contg.  Co..  1211 
Chestnut  St..  Phila..  $149,562  ;  H.  Wilhelm 
Sons.  Inc..  Elizabeth.  $157. »48;  Harop  A 
Shannon,  Inc..  Garfield,  $159,991.  Noted 
June  19. 


APa.,  Trafton  (Pittsburgh  P.  O.) — Boro, 
let  contract  grading,  paxing  and  curbing 
Barr  St.  from  Keever  to  Wllliard  Sts.  and 
Harris  Ave.  from  Barr  to  Clearvlew  Sts., 
to  J.  Creary.  About  $8000  and  $20,000  re- 
.spectively.  Noted  May  22. 

4)Pa.,  Dormant  (Pittsburgh  P.  O.) — Boro, 
let  contract  gr.ading.  paving  and  curbing 
Pinehurst  and  lAttonia  Aves..  to  J.  P.  Gary, 
Kensington  House.  New  Kensington.  About 
$17,782.  Noted  July  8. 

A'Pa.,  Oreensborg — Westmoreland  Co.  let 
contracts  building  3.10  ml.  Greensburg- 
Scottdale  Rd.,  to  Corrado  &  Galiardi.  cost 


$140,436  brick,  $125,931  concrete;  2 'S  ttu 
road  in  Ligonier  Twp.,  to  J.  Hi  imam. 
$96,010  brick,  $76,734  concrete.  .\ot,:,i 
June  5. 


APa.,  Pittsborgh — Allegheny  Co.  let  con 
tract  liuilding  5700  ft.  Painters  Run  Rd 
in  Bridgeville  Boro.,  to  T.  Cronin,  Soup, 
17th  and  Muriel  Sts.,  $53,137.  Work  in 
volves  625  sq.yd.  vitr.  brick,  7915  sqyd 
concrete.  lOoo  sq.yd.  paved  gutter,  Ij  ou,, 
cu.yd.  earth  excav.  and  3100  ft.  6  in.  "vitr 
pipe  drain.  Noted  Apr.  24. 

APa..  PitlHburgh — Allegheny  Co.  let  con¬ 
tract  grading,  paving  and  curbing  2050  fi 
Main  St.,  in  Baldwin  Twp.,  from  Lil.rarv 
Rd.  to  Carrlck  Boro,  line,  24  ft.  romlwav 
to  M.  Ott  &  Co.,  414  Warrington  Ave..  tai  l 
135.  Noted  Juae  5. 


AI‘a..  IMttHburgh — Allegheny  Co.  let  con¬ 
tracts  Improving  5280  ft.  McCoy  Rd..  18  ft 
wide,  to  J.  H.  McQuaide  A  Sons  Co.,  IJaki- 
well  Bldg..  $46,040  ;  3  ml.  Bull  Creek  H,1 
16  ft.  wide,  concrete  b.ase  and  asphaltic 
concrete  surface,  to  Booth  A  Flynn,  1042 
Forbes  St.,  $104,254.  Noted  June  26. 


★Pa.,  Reading — City  let  contract  for  Ifl.- 
000  sq.yd  sheet  asphalt  pavement,  to  DeWey 
Cement  Gun  Constr.  Co.,  836  Hamilton  St 
Allentown.  Noted  June  12. 

★  Pa.,  Washington — Washington  Co  If 
contracts  improving  6400  ft.  Beallsville- 
Zollarsville  Rd.,  14  ft,  wide,  concrete,  to 
Donora  Constr  Co.,  1st  and  2nd  Sts  Don- 
ora,  $32,424:  1400  ft.  West  Alexander-Mech¬ 
anic  St.  Rd..  24  ft.  wide,  reln.-con,.  to 
Tarentum  Sand  &  Gravel  So..  Tarentum. 
$12,223;  6600  ft.  Avella-Cross  Creek  Rd  ,  H 
ft.  wide,  concrete,  to  O.  S.  W'hite  &  Po 
Jenkins  Arcade.  Pittsburgh.  $39,883  ;  9500 
ft.  Midway-Primrose  Rd.,  16  ft.  wide,  rein - 
con.,  to  McPherson  Bros..  421  Chestnut  St 
•Sewlckley.  $58,073  ;  8800  ft.  Burgettstnwn- 
Bulger  Rd..  16  ft.  wide,  reln.-con  .  to  Fed¬ 
eral  Constr.  Co.,  Pittsburgh,  $56,135.  Noted 
June  5. 

★  Pa.,  W’llliamsport  —  City  let  contract 
paving  sections  of  Cemetery.  Race.  Mav- 
nard.  William  and  Ijocust  Sts.  and  Park 
Ave..  to  Busch  A  Stewart,  Trust  Wde 
About  $10,000. 


★  Md.,  Baltimore— Bd.  of  Awards  let  con¬ 
tracts  to  Airundel  Constr.  Co..  911  Eastern 
Ave.,  gr.ading.  curbing  and  paving  Crooked 
I.,ane,  involving  340  sq.yd.  granite  block 
relaid  with  5  in.  concrete  base,  and  Wash¬ 
ington  PI..  1540  sq.yd.  Hillside  vitr.  brick 
block  with  cement  filler  on  5  In.  concrete 
base.  Contr,  No.  164,  cost  $7547,  al.so  Brev¬ 
ard  St.  and  2  alleys  running  therefrom. 
3910  sq.yd.  6  In.  cement  concrete,  Contr 
No.  165,  $7058;  P.  Reddington  A  Sons.  2 
East  I^exlngton  St..  Arch.  Vine  and  Pierce 
Sts.  and  Penn  Alley,  Involving  11,920  sqyd 
6  in.  cement  concrete,. Contr.  No.  166,  $33,- 
365.  Noted  June  12. 


Virginia — State  Highway  Comn.,  Rich¬ 
mond,  received  bids  building  2.69  mi  road 
from  Ryans  Mill  to  Coleen.  waterbound 
m.acadam,  Project  No.  33,  Nelson  Co.,  from 
Royers  A  Shumway,  Ruch,annon.  $59.4.18. 
and  J.  L.  Chandler,  Virgillna,  $39,797  ;  4  27 
mi.  road  from  Fairfield  to  Timber  Church, 
waterbound  macadam.  Project  No.  35. 
Rockbridge  Co.,  from  W.  Z.  Johnson.  l.iex- 
ington.  $64,500,  and  L.  R.  Colbert,  Fred- 
ericksbarg,  $68,000.  Noted  June  12. 


★W.  Va.,  Wheeling  —  Comrs.  Ohio  Co. 
let  contract  building  1  mi.  National  Rd.  to 
Valley  Grove,  to  Cass  &  Otto,  Wheelinp 
About  $35,056. 

★S.  C.,  Spartanburg — Comrs.  Spart.an- 

burg  Co.  let  contract  relocating,  grailinp. 
draining,  building  drainage  structures  and 
surfacing  with  top  soil.  6.7  mi.  road  from 
Reldville  to  Duncan,  Federal  Aid  Project 
No.  1213,  30  ft.  wide,  involving  35  cuyd 
concrete,  31,720  cu.yd.  earth  and  6OO  cu.yd 
rock  excav.,  670  lln.  ft.  vitr.  pipc  and 
23.628  cu.yd.  top  soil,  to  Cooley  A  Gilles¬ 
pie,  Greenville,  $31,61(). 


Ja.,  Washington  —  City  let  contract 
ig.  draining  and  curbing  118,000  sq  yd^ 
streets,  to  Ely  Constr  ^Co., 


★Fla.,  West  Palm  Beach— Comra  Palm 
Beach  Co.  let  contract  grading  and  naro 
surfacing  16.5  ml.  road  from  here  to  bam 
Okeechobee,  to  Bryan  A  Snyder  Ca, 
Lauderdale,  $129,975. 
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Str.rts  and  Roads  (Continued) 

I>  r  i»»  eland — City  received  bids  pavins 
,  ,,  ’East  l“ 5th  Sb  from  Euke  to  Abell 
'••‘4/  involvinK  18.2Ut'  8<|.ft.  4  in-  brick 

V  iniT  on  6  in.  concrete  base  and  1520  it. 
Tm  smne  Curbing,  (b)  East  63rd  St 
from  Francis  to  Watterman  Aves.,  28,000 

ft  4  in.  Iirick  on  6  in.  concrete  base  and 
■'1100  ft  5  in.  stone  curbing,  (c)  East  55th 
S  from  Howard  to  Brew  Ayes.,  19,000 
;,i  ft  5  in.  brick  paving  on  6  in.  concrete 
b,"-  ami  1360  ft  5  in  stone  curbing. 
7.  I  Fast  4th  St.  from  Huron  to  Bolivar 
w  i«  lio  ’o  so  ft  Medina  block  paving  on 
«  n ’  Aiiicrete  liase  and  lOOil  ft.  5  in.  stone 
Cur "inT  (C)  East  4th  St.  from  Huron  Rd. 
to  ITo.spect  Ave..  13.000  sji  ft,  5  m  Kranite 
i.iiuk  on  6  in.  concrete  base  and  770  it. 

C  in  cCCbing.  from  A.  M.  Pejsa  2359  East 
•itrd  St  (a)  $11,581,  (b)  $17.82o.  Baldwin 
ifns  45no  Kuciid  Ave,  ta)  $11,659,  (b) 
117  457  (c)  $13,251,  (d)  $25,952,  (e)  $12.- 
KS''  Rieley  Bros.,  357  The  Arcade,  (a) 
$11  867.  (b)  $17,282.  (c)  $13,187,  (d)  $^25.- 
(e)  $12,780  ;  Cleveland  Trinidad  Pav- 
rng' Co..  The  Arcade,  (c)  $10,223  ;  R-  P- 
Burnett,  Society  for  Savings  Bldg.,  (d) 
$25,004,  (e)  $12,582. 

wo,  Dayton — City  let  contract  paving 
200(1  ft.  3rd  St.  from  Perry  to  St  Clair  Sts.. 
60  ft  wide,  involving  13,400  sq.yd.  oil  A 
wood  block,  4200  lin.ft  granite  curbing,  and 
2000  sq.ft  cement  sidewalks,  to  E.  D.  Mur¬ 
ray,  10  Cambridge  Ave.,  $93,304.  Noted 
June  26. 

(to.,  Toledo — City  let  contract  grading, 
draining,  curbing  and  paving  with  rein. -con. 
1248  ft.  Martha  St.,  24  ft  wide,  involving 
1149  cu.yd.  earth  excav.,  to  Peters  Bros., 
237  Marion  St,  cost  $16,132;  2581  ft  Oak¬ 
dale  Ave..  26  ft.  wide,  rein.-con..  Involving 
.5012  cu.yd.  earth  excav.,  to  Russel  &  Jen- 
nison,  2463  Bway.,  $32,718.  Noted  June  26. 

t)Mirh.,  Ford  (Wyandotte  P.  O.) — Village 
let  contract  paving  and  curbing  3000  ft. 
(loddard  Rd.  from  Biddle  Ave.  to  west 
village  limits,  30  ft.  wide,  and  1400  ft. 
Hud.son  St  from  Middle  Ave  to  Detroit, 
Toledo.  &  Iron  ton  R.R.,  24  ft.  wide,  to  Rice 
Constr.  Co.,  Wyandotte.  Noted  June  26. 

(^IlIinolH — Dept.  Pub.  Wits.  &  Bldgs..  Div. 
of  Highways,  Springfield,  let  contracts  im¬ 
proving  Sects.  Q.  H.  C,  P-16d.  and  D,  to  J. 
Black  Masonry  &  Constr.  Co.,  212  West 
Washington  St..  Chicago,  $680,000  ;  Sect.  A1 
and  .\2.  to  Holm  Page  Co..  1604  4th  Ave., 
Rockford,  $118,300;  Sects.  E,  P  and  L,-15d, 
to  W.  P.  Smith  &  Co.,  Renssalaer,  Ind., 
1307,986.  Noted  June  19. 

-klVI*.,  Jefferson — Bd.  Pub.  Wks.  let  con¬ 
tract  grading  and  paving  9000  sq.yd.  C  St., 
from  Rock  River  to  Ist  Ave.,  etc.,  to  Mc¬ 
Namara  Constr.  Co.,  Dubuque,  la.,  $18,- 
180.  Noted  June  8. 

-kMInn.,  Bine  Earth — J.  J.  Herring,  aud. 
Fairbault  Co.,  let  contract  grading  and 
graveling  20  mi.  Pederal  Aid  Project  No. 
36,  24  ft.  wide,  to  H.  Enke,  Tyler,  $115,000. 
.Voted  June  12. 

OMinn.,  Eltrhfleld — Comrs.  Meeker  Co. 
let  contract  improving  167.1  ml  State  Rd 
No.  6,  Pederal  Aid  Project  No.  40.  to  S. 
.T  Groves  &  Sons.  100  Kasota  Bldg.,  Minne¬ 
apolis,  $107,689.  Noted  June  12. 

-kMinn.,  Marshall — R.  D.  Houdersheldt. 
aud.  Lyon  Co.,  let  contr.act  grading  and 
graveling  9  mi.  Federal  Aid  Project,  State 
Rd.  No.  6,  to  Spencer  &  Chambers,  Mar¬ 
shall,  cost  plus  percentage  basis.  Noted 
June  12. 

★  Minn.,  Morris — Comrs.  Stevens  Co.  let 
contract  paving  in  ml.  State  Rd.  No.  2, 

Project  No.  67,  to  Foley  Bros., 
209  Gilfillan  Bldg.,  St.  Paul,  $280,167. 
Noted  May  22. 

★  Kan.  Mankatft— City  let  contract  paving, 
curbing  and  guttering  various  streets,  v'ltr. 
brick  on  concrete  base,  to  Central  Bridge 
Co,.  Mankato,  $35,392. 

★  Neb.,  Ainsworth — Village  let  contract  to 
Bauer  &  Johnson,  201  Famam  Bldg., 

.  19,340  sq.yd.  with  reln.eon. 

VS*"  6520  lin.ft  curb  and 

gutter.  $1.10  per  ft.  and  4800  ft.  of  soft 
steil  protection  plates.  Total  cost,  $62,968. 
Noted  June  12. 

Omaha— Douglas  Co.  let  contract 
ra\  mg  6  blocks  Oilmore  Ave.  from  Railroad 
Harrison  St.,  30  ft  wide,  involving 
o"  «  concrete 
base,  5540  lin.ft.  curbing  and  2700  ou.yd. 
p.irth  excav.,  to  Natl.  Constr.  Co.,  4811 
J'  'ith  24th  St,  $36,939. 
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★  Nehc.,  Stromshrrg — Comrs.  Polk  Co.  let 
contract  to  Hugh  Murphy  Constr.  Co.,  204 
Karbach  Blk..  Omaha,  paving  19,926  sq.yd., 
with  3  in.  lirick  blocks  on  4  in.  concrete 
has*'  at  $3.78  iht  yd.,  also  6900  ft.  24  in. 
combination  and  1700  ft.  7  x  20  in.  straight 
curliing  and  guttering,  $1.12 J  i>er  ft.  Total 
cost  altout  $86,000. 

★  Montana  —  State  Highway  Comn., 
Helena,  let  contract  gravel  surfacing  2.02 
mi.  Hardin-Custer  Rd..  18  ft  wide,  Hig 
Horn  Co.,  to  A.  Carlson,  Columbus.  $16,811. 
Noted  May  1. 

★  Montana  —  State  Highway  Comn., 
Helena,  let  contract  gravel  surfacing  4  mi. 
Tongue  River  Rd.,  Sec.  No.  1.  Custer  <Jo.. 
to  Schluefer  Bros.,  Miles  City.  $20,014 
Noted  June  12. 

★  Mont.,  Laurel — City  let  contract  paving 
2*  ml.  streets,  to  F.  O.  Steinmetx.  Laurel, 
$20,668. 

Tex.,  Bonham — Comrs.  Fannin  Co.  re¬ 
ceived  lowest  3  bids  improving  7.121  mi. 
Bonham-Sherman  Rd.  from  Ector  to  Gray¬ 
son  Co.  line,  14  ft. -16  ft  wide,  from  J.  W. 
Rooks,  McAlester,  Okla.,  $59,237  ;  Allhands 
&  Davis,  Wills  Point,  $75,368  ;  Womack 
Constr.  Co.,  Dallas,  $79,755.  Noted  June  12. 

★Tex.,  Houston — Comrs.  Harris  Co.  let 
contract  building  9.213  mi.  Highway  No.  3 
A,  known  at  Katy  Rd.,  to  Snyder  Hros.,  Bay 
City,  $16,525.  Noted  May  8. 

Tex.,  Jasper — Comrs.  Jasi>er  Co.  received 
lowest  3  bids  grading  and  gravel  surfacing 
16.21  mi.  Highway  No.  7  from  Jasper,  west 
to  county  line,  12  ft  wide,  from  Smith  Bros. 
&  Bland,  Jasiier,  $122,046  ;  Allhand  & 
Davis,  Wills  Point  $127,467.  J.  S.  Moore. 
Lufkin,  $131,077.  Noted  June  12. 

★  New  Mexiro — State  Highway  Comn., 
Santa  Fe,  let  contract  building  12  mi.  Fed¬ 
eral  Aid  Project  No.  15,  from  Las  Cruces 
to  Mesquite,  Dona  Ana  Co.,  to  l.rf*e  Moor 
Constr.  Co.,  312  Two  Republics  Bldg.,  El 
Paso,  Tex.  About  $300,00'). 

★Arix.,  BIsbee— City  let  contract  for  40.- 
000  sq.yd.  concrete  paving,  I  in.  thick  with 
wearing  surface,  cement  curbs  and  walks, 
to  F.  V.  McPeak,  2415  Oramercy  Park,  Ix)8 
Angeles,  Cal.  About  $105  000. 

★Washington — State  Highway  Comn.. 
Olympia,  let  contract  paving  8  mi.  Pacific 
Highway  from  Mt.  Vernon  to  Snohomish 
Co.  line,  concrete,  to  McAdam  &  Co.. 
Seattle,  cost  $244,664  ;  3  mi.  Olympic  High¬ 
way  from  Montesano  west,  concrete,  to 
Aberdeen  Paving  Co.,  Aberdeen,  $80,333  ; 
3.2  ml.  road  from  end  of  Montesano  paving 
to  east  of  golf  links.  18  ft.  wide,  involving 
41,200  sq.yd.  1  course  concrete,  to  Blake 
Contg.  Co.,  Montesano,  $80,000.  Noted 
June  12. 

★  M'ashington — 4State  Highway  Bd  ,  Olym¬ 
pia,  let  contract  paving  7  mi.  Pacific  High¬ 
way  from  Forest  to  Toledo.  Post  Rd.  No. 
27,  concrete,  Lewis  Co.,  to  T.  M.  Morgan, 
Auburn,  cost  $221,644;  4.5  ml.  Sunset  High¬ 
way  from  Deep  Creek  west  to  county  line. 
Project  No.  22.  concrete,  to  Standard  As¬ 
phalt  Paving  Co.,  617  Lincoln  St.,  Spokane, 
$131,358.  Noted  June  12. 

★Washington — State  Highway  Bd.,  Olym¬ 
pia.  let  contract  paving  3,9  ml.  Sunset  High¬ 
way  east  of  Spokane  Co..  Spokane  Co.,  to 
Clifton,  Applegate  &  Toole.  Hutton  Bld- 
Spokane,  $116,895  :  2640  ft  Pacific  Highway 
east  of  Everett,  Snohomish  Co.,  to  J.  '' 
Hoover  Co..  Everett.  *32,204  ;  5  5  mi.  Pa¬ 
cific  Highway  from  Woodland  to  Martins 
Bluff,  Cowlitz  Co.,  to  D.  A.  Williams.  Brad¬ 
ley  Rd.  and  Pro.spect  Hill.  Tacoma,  $34,038  ; 
clearing,  grading,  draining  and  surfacing  7 
ml.  Pacific  Highway  from  Olympia  to  Ter- 
non.  Thurston  Co.,  to  Alberton,  Cornell  & 
Simp.son,  Tacoma.  $189,200:  7.8  ml.  Chelan- 
Okanogan  Highway  from  Tonasket  to  Oro- 
vllle.  Okanogan  Co.,  to  Anderson  &  McDow¬ 
ell,  Molson,  $51,325  ;  7.8  ml.  Chelan-Okano- 
gan  Highway  from  Brewster  to  Malott, 
Okanogan  Co.,  to  R.  A.  Sloane,  Seattle,  $56.- 
654  ;  4  9  ml.  Sunset  Highway  east  of  Hart- 
line.  Grant  Co.,  to  A.  A.  Proulx,  Almira, 
$44,268.  Noted  June  19. 

★W'aHh.,  Aberdeen — City  Council  let  con¬ 
tract  building  45  blocks  concrete  sidewalk 
on  Bway.,  Q.  H,  1.  K,  L.  Ist,  2nd,  3rd, 
4th,  6th  and  8th  Sts.,  6  ft.  wide.  Involving 
18.000  sq.yd.  4  in.  concrete,  to  Haukell, 
Hegg  Co.,  Aberdeen,  $19,953.  Noted  June  5. 

★Wash.,  Aberdeen — City  Council  let  con¬ 
tract  clearing,  subgradtng,  paving,  building 
sidewalks  and  drainage  headers  on  Wish- 
kah  St.  from  Washington  to  Division  Sts., 
.30  ft  wide,  involving  4266  sq.yd.  concrete. 


2070  lin.ft.  concrete  curbing  and  1410  sq.yd. 
6  in.  concrete  sidewalks,  to  Grays  Harbor 
Constr.  Co.,  .-Vbenift-n,  $18,363.  Noted 
June  12. 

Waxh.,  Bremerton— City  received  only  hid 
paving  Washinglon  St.,  concrete,  from  Ba- 
diioto  &  Hulett,  Seattle,  $49,495. 

★  Wasli.,  Hrattlr— Bd.  Pub.  Wks.  let  con¬ 
tracts  to  Jolin  &  Hressi,  Seattle,  paving 
32nd  .\ve.  N.  E..  et  al,  involving  13,350 
sq.yd.  6  and  7  in.  concrete,  6680  lin.ft.  con¬ 
crete  curliing  and  3300  cu.yd.  earth  excav.. 
cost  $66,816,  King  St  .  et  al.  30,300  sq  yd. 
concrete.  11,000  lin.ft.  concrete  curbing  and 
16,6o0  cu.yd.  earth  excav.,  $182,943  ;  to  F. 
Mcl.a'llan,  Seattle,  paving  East  5Uth  St., 
et  al.  26,940  sq.yd.  concrete,  18,500  lin  ft. 
concrete  eurliing  and  9200  cu.yd.  earth 
excav.,  $101,079;  to  F.  McHugh,  Seattle, 
paving  Rainier  Ave..  et  al,  17,250  sq.yd. 
concrete  on  6  in.  concrete  base.  7410  lin.ft. 
concrete  curliing  and  13,600  cu.yd.  earth 
excav.,  $139,480.  Noted  June  12. 

★  Wash.,  Vaneoaver — Comrs.  Clarke  Co.. 
let  contract  paving  4  75  ml.  Feleda-Hazel 
Dell  Rd.,  gravel  bitulithic.  to  Warren 
Constr.  Co,.  Journal  Bldg.,  Portland,  Ore., 
$110,283.  Noted  May  29. 

★Ore.,  Beaverton  —  City  let  contract 
paving  with  bitulithic  concrete,  grading, 
draining  and  building  concrete  curbing  on 
12  blocks,  to  Warren  Constr.  Co.,  Journal 
Bldg.,  Portland,  $15,514.  Noted  June  19. 

Ore.,  Portland — City  Council  received 
bids  grading  and  building  sidewalks  on 
East  Flanders.  East  Davis,  East  Even-tt. 
East  Burnside,  East  69th,  70th  and  71st 
Sts.,  from  Alaska  Plumbing  and  Heating 
Co..  413  I':aat  Morrison  St.,  $12,552;  M 
Hansen  &  Co.,  $14,107  ;  S.  Simonsen.  841 
East  lotli  St.,  $14,190;  paving  ami  building 
sidewalks  on  Cable  St.  from  Terrac*i  R<1. 
to  Mill  St.,  concrete  No.  1,  from  Cochran 
Bros.,  $7600;  East  62nd  St.  from  Sandy 
Blvd.  to  Fremont  St.,  from  W'arren  Con.str 
Co..  Journal  Bldg.,  asphaltic  concrete  on 
crushed  rock  base.  $9189;  Cochran  Bros., 
concrete  No.  1,  $9784  ;  Minnesota  Ave. 

from  Emerson  St.  to  Killingsworth  Ave., 
from  Cochran  Bros.,  concrete  No;  1,  $3259. 

★Pal..  Oakland — City  let  contract  paving 
64th  Ave.,  to  Hutchinson  Co.,  444  17th  St.. 
$12,565.  W  rk  Involvi's  2031  lin.ft.  red¬ 
wood  curbing,  5951  lin.ft.  concrete  gutter. 
9085  lin.ft.  cement  sidewalk  and  19,788 
sq.ft,  oil  macadam  pavement. 

★  QuA,  Ste.  Anne  de  Bellevoe— Dept. 
Pub.  Wk.s.,  Ottawa,  let  contract  for 
grading  and  other  road  work  at  Military 
Hospital,  here,  to  I.  Kert  &  Son,  Montreal. 
About  $22,882. 

★Ont.,  Ingerxoll — Town  let  contract  to 
Frld  (Constr.  Co.,  Sun  Life  Bldg.,  Hamil¬ 
ton,  for  concrete  pavements  at  $2.15  per 
sq.yd.,  concrete  curbing.  $0.30  per  lin.ft.,  8 
in.  sewer,  $I  p«T  lin.ft.,  4  in.  tile,  $0.16 
per  lin.ft  and  catchbasins,  $30  each. 
Total  cost  about  $80,000. 

★Out.,  MImiro  —  Town  let  contract 
building  1|  mi.  concrete  pavement,  18  ft. 
wide,  including  curbing  and  sewering,  to 
Archibald  &  Wright,  Toronto.  About  $8o.- 
000,  and  $5000  for  rental  of  equipment 
plus  $3000  profit 

★Ont.,  8f.  Thomas — City  let  contract  to 
Standard  Paving  Co.,  Central  Chambers. 
Ottawa,  paving  20,000  sq.yd.  with  asphalt 
on  6  in.  concrete  base,  at  $3.35  per  sq.yd.. 
10.000  lin.ft.  concrete  curbing  and  gutter¬ 
ing  at  $.86J  per  lin.ft.  and  paving  between 
tracks  at  $3  73  per  lin.ft.  Total  cost  about 
$45,000.  Noted  June  5. 


Railways 


PBOP08ED  W’ORK 

Looixiana— Pull.  Beit.  R.R..  Citv  Hall, 
New  Orleans,  plans  to  sell  $606,000  bonds 
to  extend  line.  A.  F.  Barclay,  engr. 

Palifornia — K  F.  Stable,  chn.  com.  trans¬ 
portation  of  chamber  of  commerce  of  La 
Jolla,  baa  announced  that  arrangements 
have  been  made  for  financing  construction 
of  electric  car  line  at  La  Jolla.  It  is 
planned  to  take  over  present  line  of  Bay 
Shore  R.  R.  which  connects  with  Point 
Loam  Electric  R.  R  at  Ocean  Beach  and 
runs  through  Mission  Beach,  and  build  new 
41  mi.  line,  using  60  Ib.  rail,  which  is  to  be 
operated  as  an  adjunct  of  San  Diego  Elec¬ 
tric  Ry.,  now  operating  Point  Loma  line. 
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Railways  (Continued) 

Nova  Scotia  i  C.  B.  Brown,  ch.  enyr. 
Canadian  Natl.  Rya,  Moncton,  N.  B.,  aoon 
lft«  contract  grading  9.13  mi.  for  double- 
track  line  from  Springhill  to  Maccan,  about 
tlJdi.nnO;  also  7.57  ml.  for  additional  main 
line  from  TVuro  to  ^imont,  about  $249,000. 

New  llrunHW-Irk — C.  B.  Brown,  ch.  engr., 
Canadian  Natl.  Rys.,  Moncton,  soon  lets 
contract  grading  3.35  mi.  cut-off  at  Monc¬ 
ton  Yards.  Involving  about  150.000  cu.yd. 
clay.  About  $75,000. 

Queltec — C.  B.  Brown,  ch.  engr.,  Cana¬ 
dian  Natl.  Rys..  Moncton,  N.  B.,  soon  lets 
contract  grading  4.70  mi.  for  double-track 
diversion,  tadween  St  Rosalie  and  Char¬ 
lotte.  About  $57,000. 

Ontario — W  F.  Tyc.  engr.,  Montreal, 
submitted  rei>ort  to  otticials  of  Canadian 
Pacific  Hy.,  Windsor  St.  Sta.,  Montreal,  and 
Grand  Trunk  Ry..  McGill  St.,  Montreal,  for 
tnterswitching  tracks  of  two  lines  at  Owen 
Sound,  railway  stations  of  which  are  on 
oniiosite  sides  of  Sydenham  River.  Al>out 
$100,550. 


PRICES  AND  CONTRACTS  AW.\RnEI» 
('^Indicates  award  of  contract) 

'ItOhio — Cuyahoga  Co.  let  contract  build¬ 
ing  spur  track  in  Cleveland  to  connect  with 
I.,ake  Shore  R.R.  tracks,  to  R.  E.  Carey 
Constr.  Co..  1500  West  112th  St.,  Cleveland. 
About  $10,000. 


Excavation  and  Dredsring 

PROPOSED  WORK 

Tex.,  San  Antonio — Channel — City  elec¬ 
tion  July  26  to  vote  on  $200,000  bonds  to 
build  river  channel.  H.  Holland,  city  engr. 

Colo.,  I.aH  Animas — Dam — Whiting  and 
Ijairtl,  archts.,  Exch.  Bldg.,  Denver,  soon 
let  contract  building  Muddy  Creek  dam, 
25  mi.  south  of  here,  for  Mutual  Carey 
Irrigation  Co.,  Exch.  Bldg.,  Denver.  Work 
involves  620,000  yd.  fill,  50.000  yd.  addi¬ 
tional  earth  work  and  1330  cu.yd.  con¬ 
crete. 

Ore..  Itandon — Dredging — Port  of  Ban- 
tlon  plans  to  remove  rocks  from  jetty  to 
include  dredging,  blasting,  etc.  About 
$127,000.  Federal  Government  will  hyar 
one-half  .-ost. 

Cal..  Berkeley  —  Dredging  —  See  ••Mis¬ 
cellaneous.” 

B.  C..  Virtnria — Canal — Provincial  Gov¬ 
ernment  soon  lets  contract  building  and 
completing  8  mi.  irrigation  ciinal  from 
1)Oint  of  diversion  on  Okanagan  River,  with 
excjivations  for  structures  as  may  be  nec¬ 
essary.  Almut  $100,000.  E.  A.  Cleveland, 
C/o  Dept.  LAnds,  Victoria,  engr. 


BIDS  DESIUKD 

N.  4..  Atlantir  Clt.v — Excavation — See 
‘‘Miscellaneous.” 

Minn.,  Dnlnth — Ditch — See  ‘‘Streets  and 
Roads.” 

Mont,,  Columbns — Drainage — Until  July 
20.  by  H.  M.  Ray,  drain  comr.,  Stillwater 
Co.,  building  lake  drain,  involving  59.130 
cu.vd.  open  canal.  20,440  cu.yd.  trenching 
an(^  3  ml.  20  In.  tile.  H.  C.  Rothwell.  Co¬ 
lumbus,  engr. 

B.  r..  New  WextmliiHter  —  Dredging  — 
Dept.  Pub.  Whs.,  Ottawa.  Ont.,  receiving 
bids  dredging  north  arm  of  Frazer  River, 
between  hero  and  Marpole. 

B.  r..  Powell  River — Dredging — See  "Mis¬ 
cellaneous." 


1‘RirES  AND  CONTRACTS  AWARDED 
(4tlndicates  award  of  contract.) 

4tMo.,  Grant  Clt.v — Drainage — Worth  Co. 
D.  D.  No.  1  let  contract  building  13 
ml.  drainage  ditches.  Involving  993.000  cu. 
yd.  earth  excav.,  to  Relse  Constr.  Co.  320 
North  15th  St.,  Kansas  City.  About  $119,- 
000.  Noted  May  1. 

★Ore..  Portland — Channel — Pub.  Dock 
Com.  let  contract  digging  channel  from 
Columbia  Slough  to  Columbia  River,  to 
pacifle  Bridge  Co.,  foot  of  Salmon  St.. 
$309,450.  NWd  July  3. 

★Ont..  Cobonrg  —  Dredging  —  Dominion 
Government.  Ottawa,  let  contract  for  57.000 
cu  vd.  excav..  here,  to  Ottawa  Contractors. 
I.tfl..  Elgin  St..  Ottawa,  $15,390, 


Industrial  Works 

PROPOSED  WORK 

ar-t  _  Holyoke — ITaJl’s  Dairy,  Ihc.,  11 
Brooks  Ave.,  plans  to  build  2  sto^  60  x 
75  ft,  brick  building,  rein.-con.  flooring, 
concrete  foundation  on  Sargeant  St.  About 
$40,000.  G.  P.  B.  Alderman  &  Co.,  Peoi»le'n 
Savings  Bank  Bldg.,  archta 

Masa^  Palmer — Cllnton-Wrlght  Wire  Co.. 
Hammond  St,  Worcester,  plans  to  build 
1  story  plant  here.  About  $100,000.  Arclii- 
tect  not  selected. 

MaHH.,  Turners  Falls — Elsleeck  Mfg.  Co. 
plans  to  build  5  story  brick  addition  to 
factory  here.  About  $75,000. 

R.  W’esterly — Arnold  Rudd  Co..  318 

Bank  St,  New  London,  Conn.,  plans  to 
build  warehouse  here.  About  $40,000. 

R.  t.,  Woonsocket— McCllntock  &  Craig, 
engrs..  33  Lyman  St,  Springfield,  Mass., 
soon  receives  bids  building  1  and  2  story 
60  X  120  ft.  brick  and  concrete  dyeing  and 
flnishing  plant  for  Gold  Mark  Knitting  Co., 
Water  SL  About  $300,000. 

roiiii..  Bridgeport — Schwerdtle  Stamp  Co., 
41  Cannon  St.,  plans  to  construct  3  story, 
30  X  60  ft.  manufacturing  building,  bri<^ 
and  concrete,  rein.-con.  flooring,  concrete 
foundation,  on  Cannon  St.  About  $25,000. 
Private  plans. 

Conn.,  Middletown — New  York,  New 
Haven  &  Hartford  R.R.  plans  to  rebuild 
round  house  at  freight  yard  here.  About 
$25,000.  K  Gagel,  New  Haven,  ch.  engr. 

Conn.,  New  Haven — S.  D.  Woodruff  & 
Sons,  Orange,  soon  receive  bids  building  1 
story,  80  x  140  ft.  garage  with  wing  40  x 
80  ft,  concrete  and  brick,  rein.-con.  floor¬ 
ing,  concrete  foundation,  on  VTialley  Ave., 
here.  About  $35,000.  Shiner  &  Appel.  185 
Church  St.,  archts. 

Conn.,  New  London — M.  Rosoff,  90  Park 
St,  soon  receives  bids  building  1  story  steel 
and  brick  garage,  rein.-con.  flooring,  con¬ 
crete  foundation,  on  College  St.  About 
$30,000.  J.  Weinstein,  6  Church  St.,  New 
Haven,  archt 

N.  Y..  Brooklyn — t  Canry  Mfg.  Co.,  c/o 
W.  T  McCarthy,  archt,  16  Court  St.,  soon 
receives  bids  building  3  story  brick  and 
steel  factory,  rein.-con.  flooring,  concrete 
founduHon.  on  Belmont  and  Georgia  Avea 
About  $200,000. 

N.  Y.,  New  York — H.  O.  Chapman,  archt., 
334  5th  Ave.,  receives  bids  about  July  12, 
building  7  story,  50  x  100  ft  brick  and 
steel  publishing  house,  brick  foundation,  for 
Street  &  Smith,  161  West  15th  St  About 
$125,000. 

N.  4.,  Trenton — Freihofer  Baking  Co.. 
Indiana  and  20th  Sts..  Phila.,  plans  to  build 
bakery,  here.  About  $300,000.  Architect 
not  selected. 

Pa.,  Phila. — A.  Finmore.  902  South  10th 
St.,  soon  lets  contract  building  4  story,  30 
X  40  ft.  brick,  steel  and  timber  warehouse. 
H.  D.  Dagit,  4527  Pine  St,  archt. 

Pa.,  Pittsburgh — Basic  Mineral  Co..  834 
Columbus  Ave.,  having  plans  prepared  by 
Leffler  &  Schubert,  archts..  North  Side, 
building  2  story.  75  x  75  ft.  rein.-con.  and 
brick  addition,  rein.-con.  flooring,  concrete 
foundation,  on  Columbus  Ave..  to  include 
storerooms,  laboratory,  mill  and  electric 
furnace.  About  $25,000. 

Md..  Baltimore — W’.  B.  Cassell  &  Co., 
1027  South  Howard  St.  having  plans  pre¬ 
pared  for  4  story,  35  x  145  ft.,  rein.-con. 
warehouse,  rein.-con.  flooring,  concrete 
foundation,  on  Cross  St  and  Key  Highway. 
About  $60,000.  H.  P.  Doelman,  507  North 
Charles  St.,  engr. 

Md..  Baltimore — Genl.  Coffee  &  Tea  Co., 
Light  and  I.,ee  Sts.,  having  plans  prepared 
hy  O  R.  Callls,  Jr,  archt.,  56  Knicker¬ 
bocker  Bldg.,  for  5  story,  83  x  197  ft., 
rein.-con.  and  brick  warehouse,  concrete 
foundation.  About  $65,000.  J.  Posey,  925 
Fidelity  Bldg.,  consult  engr. 

Md..  Baltimore— W.  Schluderberg  &  Son, 
4th  and  Bank  Sts.,  having  plans  prepared 
by  C.  B.  Comstock,  archt.  and  engr.,  110 
West  40th  St..  New  York  City,  for  first 
unit  of  packing  plant,  to  be  4  or  5  story, 
rein.-con..  concrete  foundation,  on  East  Bal¬ 
timore  St.  between  6th  and  7th  Sts.,  About 
$260,000.  Total  cost  $500,000. 

Md..  Cumberland — Amer.  Cellulose  Mfg. 
Co.  preparing  plans  for  1  and  2  story,  con¬ 
crete,  Iron  and  steel  additions  to  plant. 
About  $1,000,000. 

Md.,  Curtis  Bay  (Baltimore  P.  O.) — C. 
S.  Walton  Co.,  8rd  and  Vine  Sts.,  Phila., 
plans  to  build  factory  on  10  acre  site  at 
Junction  of  Cabin  Branch  and  Baltimore  A 
Ohio  RTt,  here.  Cost  between  $40,000  and 
$50,000. 


Bfd„  HIghlandtoWB  (Baltimore  P  O).. 
Jones  A  Ijamb  Co.,  Pennsylvania  :md  i'ul 
ton  Avea.  soon  lets  contract  r<  modelinr 
plant  of  Monumental  Brewery  t'f).  ',nd  con 
Htructing  several  rein.-con.,  steel  .md  brick 
buildings,  rein.-con.  flooring,  rein  -i  nn.  fonn 
dation,  on  Lombard  St.  About  t'.'ooooe 
This  Item  Incorrectly  noted  in  June  la 

W.  Va.,  Parkersburg — Parkersburg  Rw 
Reel  Co.  soon  receives  bids  building  i  gtorv 
105  X  220  ft.,  brick  and  steel  foundry 
About  $75,000.  Day  A  Zlmmerm.m  gi'i 
Chestnut  St.  Phila.,  archta  and  engrs 
_I,a„  N  ew  Orleans — Charity  Hospital 
Tulane  Ave.,  having  plans  prepar^  bv 
A.  W.  Lewln,  engr.,  c/o  Assn.  Commerce 
635  Common  St  for  2  story,  concrete,  steel 
and  brick  itower  house,  on  Tulane  Ave 
About  $90,000. 

O.,  Akron — Swlrsky  A  Miller,  archta 
Peoples  Trust  &  Savings  Bldg.,  soon  let 
contract  building  3  story,  60  x  lio  ft 
brick  and  steel  factory  and  warehouse 
rein.-con.  flooring,  concrete  foundation  for 
Akron  Mattress  Co.,  Railroad  and  Miami 
Sts.  About  $80,000.  ™ 

O..  Cleveland— Arjo  Realty  Co.,  214 
Williamson  Bldg.,  plans  to  build  2  story 
80  X  109  and  100  x  405  ft,  concrete  steel 
and  brick  addition  to  factory,  at  6545  Eu¬ 
clid  Ave.  About  $250,000.  Architect  not  se¬ 
lected. 

O,,  Cleveland  —  Cleveland  Illuminating 
Co.,  Illuminating  Bldg.,  soon  lets  contract 
building  1  story,  70  x  167  ft.,  concrete, 
steel  and  brick  garage,  at  6500  Cedar  Ave. 
About  $60,000.  P.  ri.  Cobb,  Illuminate 
Bldg.,  archt.  * 


O.,  Cleveland — Cleveland  Metal  Products 
Co.,  1141  Ivanhoe  Rd.,  having  plans  pre¬ 
pared  by  G.  S.  Rider,  archt.,  612  Century- 
Bldg..  for  1  story,  29  x  54  x  12  ft  storage 
building,  cost  $60,000,  and  3  story,  60  x 
90  ft.  addition  to  assembling  room,  $120,- 
000 :  concrete,  steel  and  brick.  Noted 
July  3. 


O.,  Cleveland- H.  E3.  Hedges,  428  Guar¬ 
dian  Bldg.,  had  plans  prepared  by  C  8 
Orlese,  archt.,  1321  West  85th  St,  for  1 
story,  50  x  250  ft,  concrete,  steel  and  tick 
garage,  rein.-con.  flooring,  at  2040  But 
105th  St.  About  $60,000. 

O.,  Cleveland — Gabriel  Mfg.  Co.,  1407 
East  40th  St,  plans  to  build  2  story,  40  x 
151  ft.,  concrete,  steel  and  brick  addition 
to  factory.  About  $30,000.  Architect  not 
selected. 


O..  Cleveland — ^Peerless  Motor  Car  Co., 
East  93rd  St.  and  Quincy  Ave.,  having 
plans  prepared  hy  w.  J.  Carter,  archt, 
723  Illuminating  Bldg.,  for  1  story,  45  x  160 
ft.  addition  to  machine  shop,  cost  $25,000, 
also  3  story,  40  x  120  ft.,  addition  to 
assembling  room,  $40,000 ;  both  concrete, 
steel  and  brick.  Not^  July  3. 


O.,  Cleveland— Theuner  Norton  Provision 
Co.,  West  65th  St.  and  Stock  Ave.,  had 
plans  prepared  Iw  P.  J.  Anders,  archt  and 
engx.,  430  Erie  Bldg.,  for  3  story,  32  x  50 
ft,  concrete,  steel  and  brick  addition  to 
factory.  About  $30,000.  Noted  July  3. 

O.,  ColumbnH — Timken  Roller  Bearing 
Co..  Dueber  Ave.,  Canton,  plans  to  build 
branch  plant  here,  to  cost  between  $1,000.- 
000  and  $1,500,000.  Main  building  to  be 
300  X  500  ft.  modem  saw-tooth  type  con¬ 
struction. 


O..  Dayton — ^Dayton  Steel  Co.  purchased 
plant  on  Howell  and  Parker  Sts.,  and  plans 
to  enlarge  same  for  manufacture  of  fab¬ 
ricated  structural  steel  and  bridgea  About 
$35,000. 


O.,  Da.vton — Dayton  Eng.  Laboratories 
Co.,  East  Ist  St,  soon  receives  bids  build¬ 
ing  6  story.  200  x  200  ft.,  rein.-con.  and 
brick  addition  to  factory,  rein. -con.  floor¬ 
ing,  concrete  foundation.  About  $250,000. 

O.,  Dayton — Gem  City  Auto  Sales  Co.. 
Monument  and  Stratford  Sts.,  plans  to 
build  2  story,  60  x  130  ft,  rein.-con.  and 
brick  garage  and  sales  building, 
flooring,  on  Monument  St.  About  $100,000. 
Architect  not  selected. 

O.,  Dayton  —  Mitchell-Ite  Explosive  Oo- 
808  Dayton  Savings  and  Trust  Bldg.,  plan* 
to  build  plant  on  tract  south  of  nerato 
consist  of  several  1  story  buildings.  AMot 
$100,000. 


Mieh..  Detroit — Amer.  Seed  Co.,  Port  and 
21  St  Sta,  having  plana  prepared  by  B.  C 
Wetzel  A  Co.,  archta.  2817  Dlire  Bank 
Bldg.,  for  5  story.  40  x  60  ft.,  factory  and 
2  story,  24  x  76  tt  fmran,  rein. -com.  bn<* 
and  steel,  rein.-con.  flooring,  concrete  foun¬ 
dation. 


Mich.,  DetroU— Swedish  Crucible  Swel 
Co.,  Butler  St.  and  Grand  Trunk  Ry  .  hav¬ 
ing  plans  prepared  by  Raseman  A  Frwr 
archts.,  1802  Penobscot  Bldg.,  for  1  stwi- 
240  X  240  ft .  brick  and  steel  factory,  rein  - 
con.  flooring,  concrete  found.attnn.  on 
Conant  Ave. 


